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The saw is a chain with tooth-links passing over grooved guide wheels at the ends of a frame. 


CUTTING A REDWOOD TREE WITH A SAW DRIVEN BY AN ENGINE.—(See page 86,|} 
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ADAPTABILITY OF THE GYROSCOPIC CAR TO RAILROAD 
SERVICE 

’ RENNAN and Scherl, each working independ 

t or the other, have recently proved that 


ontaining a pair of gyroscopee can be 


un upon a single rail and maintain its sta 
bility under varying conditions of eccentric loading 
ide winds, and curving track Upon seeing a pra 
fieai demonstration of this fact, and submitting th« 
ar, as the *riter recently did, to various severe 
and uccessfully-endured tests, it is natural, in the 


first moment [ 


enthusiasm to predict an immediat« 


and widespread application of the system, or even the 


eventual abandonment of the present two-rail track 
and trains tn favor of the monorail type Sober sec 
ond thought, however, must convince any thoughtful 
and practical mind that, in spite of the brilliant re 
sults of the recent demonstration, the monorail gyro 
scopic car, in t! nature of things, can have only a 
more or les limited application under present-day 
conditions We wish it to be distinctly understood 
of cour hat any criticisms which follow are in no 
en hostil ind are made ith a full appreciation 


of the skili and knowledge, both theoretical and prac 
al, with which the car now being shown in this 
city has been developed 


Tue Car Mainly because of its perfect adaptability 


to take the curves, whatever the degree of sharpness 
with a minimum risk of derailment, the promoters of 
the system claim that trains of this type will be run 
at speeds from fifty to one hundre per cent greater 
than those that ar possible on two-rail track Now 
if the me system is to compete with the old, the 
trains vst provide at least the same capacity and 
comfort as the present Pullman trains It is stated 
that in such car the weight of the gyroscopes will 


represent about 8 to 9 per cent of the weight of the 
car. Structurally, the monorail car must be at least 
as strong, being supported, like the present type, on 


two points, namely, the centers of the two trucks. The 





trucks, however, would be lightened by the reduction 
of the number of wheels per truck from six to say 
four, and as the axles would be shortened, it is proba 
ble that the weight saved in this way would be about 
equal to the & or 9 per cent represented by the weight 


of the gyroscope mechanism. Jience, it is not likely 





that there would be any reduction in the weight of 
the car as a whol The gyroscopic mechanism, on the 
other hand, would be an extra cost and certainly not 
a very light one In the very nature of things, it 
must be most carefully constructed and of the very 
best material. The motion of the car would undoubt 
edly be enasle The lateral swaying and shocks inci 
dent to the resent two-rail system would give place 
to a ver rentle and probab imperceptible roeking 
motion, due to the controlling action of the gyroscopes 
On the curve the riding of the new type would be 
gre superior the sudden jolting of the cars 
against the outer rail, and the uncomfortable sway 
ing of the passengers in the same direction when the 


irs are running at high speed would be entirely 
anting, except possibly on entering and leaving the 
curves Under the two-track system, the car is placed 
a favorable position for entering the curve by the 


elevation of the outside rail for a distance of 








00 feet before the curve is reached, and 

by tavinge out the first portion of the curve as a 

l i idually decreasing radius If some 
mean in found t« hrow the gyroscopic car 
lighti t ird the inside if the curve before the lat 
ter is reached, it would be advisable to incorporate it 
Tne Tr Althous ! claim which is so fre- 


quently made that ther tuld be a simplification of 
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the track and a lessening of its cost is justified by the 
facts, these advantages would not be so great as might 
at first be imagined. One line of rails would be dis- 
pensed with altogether, it is true; but the remaining 
rail would in any case have to be made far heavier and 
stiffer; and if, as is claimed, the speed is to be dou- 
bled, probably some altogether new system of track 
would have to be devised In the first place the con- 
centrated weight on each set of wheels would be ex- 
actly doubled; and, since the dynamic shocks upon the 
track, culverts, bridges, etc., are directly related to 
the momentum, and the momentum increases directly 
as the weight and as the square of the velocity, it fol- 
lows that the dynamic stresses upon the rail, due to 
lack of perfect alignment, low joints, slight deviations 
from the true line of the curves, would for double the 
elocity be just eight times as great with a sixty-ton 
gyroscopic car as they would be with one of the ordi- 
pary type. This could be met by devising a rail with 
a head several inches in width, and with a depth at 
least twice that of the present rail. It is doubtful if 
the present system of cross ties and stone ballast 
vould present sufficient solidity, and some form of 
permanent masonry roadbed would seem to be a neces 
at least for carrying express trains of the pro- 

sed speeds of one hundred miles an hour and over. 

In the case of long-span bridges, the concentration 
of the weight on the center of the floor would call for 
increased strength in the floor beams; although in the 
ease of deck bridges where the floor is laid upon the 
top chords, the trusses or plate girders might be 
brought somewhat closer together 

The cost of maintenance would undoubtedly be con 
siderably reduced, since.the labor entailed in keeping 
two rails to gage and in maintaining the proper super- 
elevation of the outer rail on curves would be entirely 
eliminated. On the score of safety, provided a suit 
able form of track were built, the argument is entirely 
in favor of the gyroscopic car, and especially so on the 
curves 
t seems to us that if there is a future for the new 
system, it will be found in the construction of pioneer 
railways through undeveloped country, and particu 


larly through mountainous and hilly country where 
the line must of necessity be very circuitous. The 
self-adjusting qualities of the car enable it to run 
around curves which would be altogether impossible 
fcr a two-track railroad. The monorail track could 
be located around a hill or bluff, through which a two- 
track railroad would have to pass with heavy and ex 
pensive excavation Moreover, for this class of rail 
road a much lighter car would be practicable and ex- 
tremely high speeds would not be demanded. This 
decrease in weight and speed would mean a great re- 
duction in first cost and subsequent cost of mainte- 
nance of the system. If the new type should demon- 
strate in service of this kind its commercial practi 
cability, it is quite conceivable that it would be grad- 
ually applied to the more importart lines of travel, and 
eventually to the main trunk roads. 


IMPORTANT INVESTIGATIONS REGARDING THE 
PROPULSION OF SHIPS. 

MPORTANT investigations, marking a new era in 
the study of the propulsion of ships, are about to 
be undertaken by the Naval Architecture Depart- 
ment of the Massachusetts Institute of Technol- 

ogy, under the direction of Prof. Cecil Fi. Peabody, the 
head of the department, and a corps of assistants and 
associates 

Already a navigable forty-foot model is in process 
of construction, funds for the maintenance of this 
work being provided by a friend of the department 
In order that the investigations may be of a practical 
nature, directly connected with the actual conditions 
of ship propulsion, the model is being patterned after 
the U. S. S. “Manning,” and will be on a one-fifth scale. 
The choice of the “Manning” as a type of ship for the 
experiments is made because Prof. Peabody, under 
whose direction the work is to be done, was directly 
connected with a remarkable series of speed trials on 
board the ship, which were reported to the Society of 
Naval Architects and Marine Engineers in 1899. 

After the relations between the actual trials of the 
ship and those of the navigable model have been estab- 
lished, a certain basis of determination will be fur- 
nished, by which it will be possible to determine what 
may be expected of a full-sized ship, before the latter 
is built. The method which it is proposed using has 
been tried successfully in Great Britain to some extent, 
particularly for such types of vessels as the “Maure- 
tania” and “Lusitania.” 

Messrs. Denny Brothers of Dumbarton, England, 
have a private model basin in which they have devel- 
oped new types of ships, and in the case of the Japan- 
ese vessel, the “Otaki,” which was built by this firm, 
just such a navigable model was used to determine the 
capacity and power of the novel combination of re- 
ciprocating engines and low-pressure turbines. 

The department has been promised the co-operation 
of the model basin at the Washington navy yard, and 
preliminary tests are to be made there very soon on a 
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twenty-foot model with a propeller sixteen inches in 
diameter. 

The problem of propulsion has, according to Prof. 
Peabody, three distinct parts: first, the resistance of 
the ship, or the force required to maintain the given 
speed; second, the power applied to and delivered by 
the propeller; and third, the effectiveness of the com 
bination of propeller and ship. From necessity and 
choice the propeller is placed at the stern of the ship, 
where it can take advantage of the wake, but where 
it also disturbs the natural flow of water, and conse- 
quently increases the resistance considerably above 
what the pull on a tow rope would be. This combined 
effect is exceedingly complex and obscure, and con- 
sequently has given rise to more difficulty than any 
other problem connected with the propulsion of ships, 
This is the particular problem which has been chosen 
for investigation by aid of the navigable model. 

The model is building at the yard of Stearns & Mc- 
Kay at Marblehead, and the propulsion machinery has 
been already designed. It will consist of a gasoline- 
electric generating set and a motor geared for experi- 
ment work, so that conditions may be controlled over 
a wide range, and the measurements of power may 
be simple and accurate. The machinery can also be 
easily transferred to other hulls as the work pro- 
gresses. 

Upon the completion of experiments with the model 
built and engined to correspond with the prototype, 
various forms and locations of propellers will be ex- 
perimented upon, in¢luding twin and triple-screw pro- 
pellers, especially of the type used at present with ma 
rine turbines. The form of the hull will then be 
changed so far as may be without rebuilding, and the 
hulls of various forms of ships will be built to extend 
the range of the experiments. 

Another important problem to be undertaken will be 
the steering and maneuvering, including practical 
work in rough and stormy seas. As this field has re- 
ceived but little attention in the past, much new and 
valuable information will be acquired. 

This proposed method of investigation has the con- 
siderable advantage that a proposed design may be 
tried on a small and inexpensive scale simulating all 
the conditions of actual service, including the perform- 
ance of the ship under adverse weather conditions. 
After satisfactory conditions have been attained by 
use of the model, the dimensions and conditions can 
be determined for the full-sized ship by the theory 
of mechanical similitude. The fact that this theory 
leads to the assignment of somewhat higher power to 
the ship than may be needed gives the designer a 
margin that may be taken advantage of, but which 
ean be controlled by the preliminary experiments with 
a full-sized ship for a prototype. 

The equipment will be used during the coming 
spring and summer by Prof. Peabody and his col 
leagues for original research. It is confidently ex 
pected that results will be obtained which will clear 
up certain obscure places in the theoretical work and 
design of the students of the department. The train 
ing received by the experimenters in the use of the 
equipment will thus form a part of the laboratory 
equipment of the department. 

—<> + 





In photographic practice it is necessary to regard as 
capable of affecting a photographic plate all substances 
which, at the maximum temperature and humidity oc- 
curring in practice, produce hydrogen peroxide with 
sufficient rapidity to cause a perceptible deposit of 
silver on a plate exposed to their influence during one 
week. It is well known that most oxidizing agents 
produce hydrogen dioxide from gaseous oxygen in 
the presence of moisture. Aluminium, magnesium,’ 
and zinc, even at distances of 1/10 and 1/5 inch from 
the plate, produce a perceptible reduction of silver in 
two days. Consequently these metals should not be 
employed in the construction of cameras or plate 
holders, unless they are very thoroughly lacquered. 
A piece of newspaper, which has lain in the sun five 
minutes, affects a plate within 24 hours sufficiently to 
cause blackening on development. The action of hy- 
drogen dioxide in increasing quantities on photo- 
graphic emulsions is represented by a curve similar 
to that which represents the action of light. Paper 
treated with potassium permanganate affords. a com- 
plete protection against the action of hydrogen dioxide, 
as the dioxide is decomposed by the manganese oxide 
which is formed on the paper. 

RO 

The perennial debate on Martian canals will prob- 
ably never be settled. Before the British Astronomical 
Association various more or less well-known astron- 
omers gave their views. Mr. S. A. Saunders exhibited 
some pictures taken at Mount Wilson by Prof. Hale 
on which no trace of the canals appeared. Mr. E. W. 
Maunder, whose attitude toward Martian canals is 
well known, again attacked the reality of the canals, 
advancing as evidence the report of M. Antoniadi, who 
agrees with Maunder that the canals can be explained 
by the effect on the eye of the patterns of dark spots, 
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ENGINEERING. 

The North German Lloyd liner “Prinz Friedrich 
Wilhelm” has had an accident to its steering gear. 

The N. ¥.C. & H. R. R. R. announced early in 1910 
that electric motor power will be used as far north 
as North White Plains. The delay at Wakefield now 
made necessary by the change from electricity to steam 
will be done away with. 

The State Commission of Highways of New York has 
asked for an appropriation of $80,000 to be used by the 
Commission in developing experiments in economical 
forms of road construction which would be suitable to 
various weights and classes of traffic. 

The Public Service Commission of the State of New 
York for the First will soon open bids for 
87.77 miles of rapid transit lines. The sooner work 
can be begun on these subways the sooner will the 
terrible congestion be done away with. 


District, 


A German machine manufacturer has invented a 
new means of power transmission by the use of steel 
wire. It is claimed that the system is equal in every 
way to leather belts, steel bands, chains, etc., and is 
much cheaper. The wires are thin, and endless. 

Sir Wilfrid Laurier, the Premier of the Dominion 
of Canada, has launched a bill which calls for the 
expenditure of $16,000,000 for a Canadian navy of 11 
ships. The present indications are that it will carry 
5 protected cruisers and 6 destroyers, to be built in 
Canada. 

A special Board of Fire Control has been named by 
the Secretary of the Navy, to look into the question 
of the value of the military mast which has been in- 
stalled on battleships, and report whether other masts 
of the same type should be placed on other vessels of 
the fleet. 

Since introducing the “Pay Within” cars in Phila- 
delphia the number of accidents to persons has de- 
creased 74 per cent. This is attributed to the arrange- 
ment of the closed doors and steps, making it impos- 
sible for off when the cars 
are moving. 

We regret to note the death of Dr. Charles B. Dud- 
ley, consulting chemist of the Pennsylvania Railroad 
and president of the American Society for Testing Ma- 
and of the International Society for Testing 
His contribution to the railway world was 


passengers to get on or 


terials 
laterials 


ortant one 


The total length of the new Manhattan bridge con- 
1 ing the boroughs of Manhattan and Brooklyn is 


GR5F The total cost of the bridge, including real 


e, is $15,833,600. The weight of the cables is 
6,300 tons. There is provision for four trolley ard 
four elevated tracks, one 35-foot roadway, and two 
11-foot promenades. 


During the remainder of the winter season vessels 
of the Cunard Line will steam directly to Fishguard, 
omitting the call at Queenstown. Since inaugurating 
this new port of call more than 2,000 passengers have 
made use of the facilities which have been provided, 
and have expressed themselves as being well pleased 
with the saving of time which is effected by cutting 
out the trip to Liverpool. 

Bids are being asked for the seats and frames of 
the Stoney gate valves to be embedded in the ma- 
sonry of the twin locks at Pedro Miguel, and the 
upper twin locks and the spillway at Gatun, on the 
Panama Canal. Each valve is designed to operate in 
a well traveling on two roller train bearings with a 
span of ten feet from center to center, fastened to the 
down-stream face of the wall casing. Each valve closes 


an opening 8 feet wide by 18 feet high. 


The delay of passenger trains is often caused by a 
too slow method of admitting the passengers to the 
trains when the train platform is often crowded. 
Where tickets have to be examined, and passengers 
admitted one by one, there is always more or less 
delay. This can be avoided by a second series of gates. 
The examination of tickets is made at the first gate, 
which is then opened in ample time prior to the de- 
parture of the train. The passengers are then held 
behind the second gates until the train arrives or is 
ready to depart, when a number of gates can be thrown 
open and the passengers can at once proceed to take 
their trains. 

The N. ¥. C. R. R. Co. has asked the up-State Public 
Service Commission to re-open the investigation which 
led to an order regarding the use of oil-burning loco- 
motives in the Adirondack forests during certain 
months of the year. The company says that it has 
complied strictly with the requirements of the Com- 
mission, but finds that the oil fuel is much more 
expensive than coal, while there is a much greater 
tendency to fuel leakage, necessitating more frequent 
repair, and seriously impairing the steaming efficiency 
of the locomotive when in use. The company is pre- 
pared to show that the cost of operating in the Adiron- 
dack forest preserves will be about double if oil fuel 
is used continuously. 
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ELECTRICAL 

The question of using low-tension metal filament 
lamps is receiving considerable attention abroad. 
Transformers are being made for this particular pur- 
pose, which are fitted with interrupters, so that they 
may be used on direct current lines. It has been sug- 
gested to fit each lamp with a transformer. The fila- 
ment of the lamp could be a closed circuit, forming 
the secondary of the transformer. 

A simple method of clarifying the air of a room 
has recently been suggested. It consists of an elec- 
tric fan or ventilator, which is operated in a cylinder, 
and from a reservoir above the fan a liquid is al- 
lowed to drop on the fan blades. This is thrown out 
against the cylinder in a spray, through which the 
air drawn by the ventilator must pass. This serves 
to collect the dust from the air. The inventor of this 
system proposed the use of glycerine or soapsuds, but 
it has been found that practically as good results can 
be obtained by the use of water. 

A novel method of catching fish was described in 
a recent issue of the Electrical Review and Western 
Electrician. A trolley line running between Frank- 
lin and Columbus, Ind., skirts the White River for a 
considerable distance, and it has been discovered that 
the trolley wire is frequently tapped to furnish cur- 
rent for fishing by electricity. An end of the wire 
is placed in the water, and the current stuns such 
fishes as come within its influence, so that they can 
be taken out with scoop nets. The trolley company 
and the Indiana Fish and Game Warden are trying 
to break up this method of fishing. 

The following estimate of the value of various 
electrical industries in the country during 1909 has 
been published in the Electrical World: 

Electrical 275,000,000 
Electric railways 475,000,000 
Central 250,000,000 
Telephony 250,000,000 
Telegraphy 60,000,000 
Isolated plant 75,000,000 
50,000,000 


apparatus 


DEE. Sikhs er ondiwetes 


Miscellaneous 





Total $1,435,000,000 


The value of aluminium for the field coils of rail- 
way motors has been tested in Germany. It is found 
that the aluminium takes up less space than the cop- 
per, although a larger mass of metal is required, be- 
cause no covering is required. The oxide film on the 
aluminium provides sufficient insulation and there is 
no danger of destroying or weakening this insulation 
by charring as in the of the cotton covering 
when the motor is overheated so that there is less dan- 
ger of short circuits. The principal advantage, how- 
ever, is in the reduced weight, as the aluminium coils 
weigh but half as much as the copper coils. 


case 


A writer in La Revue Electrique describes the ex- 
periments of Miroslaw Kernbaum to determine the ef- 
fect of ultraviolet light on liquids. He subjected about 
half an ounce of water to the rays of a quartz mer- 
cury vapor lamp, and after about ten hours gas ap- 
peared to be forming. At the end of two hundred 
hours 260 cubic millimeters (0.016 cubic inch) of gas 
was produced. The gas proved to be hydrogen, while 
the water showed that it was charged with oxygen. 
This experiment explains the presence of oxygenated 
water in snow and rain. It is proposed to use this 
method for sterilizing liquids, as oxygenated water is 
an excellent germicide. 

Now that aerial navigation is 
sidered seriously new problems are arising, such as 
the question of navigation on starless nights or over 
fog-bound land, when the aeronaut will be unable to 
It has been proposed by a German 


coming to be con- 


find his bearings. 
inventor that a network of 
tablished over the land, 
out a predetermined signal at reguiar intervals, which 
would be received bf the air craft, and enable the 
aeronaut to determine his course. The airships would 
not be required to carry transmitting apparatus, as 
a small receiving apparatus would suffice to enable 
them to avail themselves of this proposed system, and 
the weight of the receiving device could easily be 
kept down to a few pounds. 

A new method of determining the sag of overhead 
wires has been suggested by a writer in the Electro- 


wireless stations be es 


each automatically sending 


technische Zeitschrift. The pendulum principle is 
employed. The sagging wire is set to swinging, and 


the number of oscillations per minute is noted (the 
complete motion back and forth being considered, ac- 
cording to European practice, as made up of two oscil- 
lations). Letting N stand for the number of oscil- 
lations, the sag in centimeters is determined by divid- 
ing 447,300 by N*. To find the sag in inches, divide 
176,102 by N* Of course, this formula would apply 
to any distance between poles and any weight or 
quality of wire, because like the pendulum the period 
of the oscillation is determined only by the vertical 
distance between the center of gravity and the ends 
or pivots of the swinging wire. 
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SCIENCE. 

Prof. EB. B. Barnard of Yerkes Observatory has suc- 
ceeded in obtaining a photograph of Haliey’s comet 
which shows a faint slender straight taii. So far as 
is known, this is the first photograph to show the tail 


of the present returning comet. 


A new estimate of the earth’s age has recently been 
given by Prof. William Morris Davis of Harvard. For 
the usually accepted hundred million years he 
estimates sixty million, based on an examination of 
the cliffs in Arizona and Utah, where the time taken 
to deposit the strata can be easily computed. - 


one 


One objection to glass roofs is that if they are not 
very steeply inclined, the water of condensation collects 
on their under surface, and instead of running down 
along the separating ribs of the panes or plates, and 
being led off, drips upon persons or objects below, 
which is inconvenient 
Even where the panes or strips are short, the 


and may be very expensive 
path to 
the trough is too long. The increase in length and 
width of the plates now used makes this difficulty of 
more and more importance each year. One way of 
getting around it is, however, similar to that employed 
in forests and parks to prevent washing away of the 
hillside paths, namely, making inclined grooves to- 
ward the sides; only in this case the grooves are of 
horseshoe shape, and form a series of parallel corruga- 
tions which carry the drops to the ribs which separate 
the plate; they then follow these without much dim- 
culty down the slant to the trough below. This system 
May be employed either with glass sheets in which 
wire is embedded or with plain plates. 


We notice in a recent number of the Medical Record 
a letter from Dr. Robert I. Watkins, New York city, in 
which he claims the credit of having applied the mov- 
ing picture to the microscope. He states that as far 
back as 1897 he demonstrated the machine to a private 
audience, among whom was the Editor of the Scien- 
TiFICcC AMERICAN. The machine, known as the “micro- 
motoscope,” was described in our issue of July 3ist, 
1897. Later, microscopic moving pictures were exhib 
ited at the Grand Central Palace during the Trained 
Nurses’ and Pure Food Exhibition, the pictures thrown 
on the screen exhibiting the circulation of the blood 
in the web of a frog’s foot, rotifers in stagnant water, 
an ameboid leucocyte, typhoid fever germs, and many 
others. Since that time Dr. Watkins has greatly im- 
proved his rough apparatus, and gave a demonstration 
on June 17th last at Chicago before an audience of 
five hundred physicians of the National Eclectic Asso- 
ciation. Wee may venture to point out that Dr. Co- 
mandon employs not the ordinary mircroscope, but the 
ultra-microscope. 


paper dealing with the results of the 
African expedition under Col. Theodore 
been issued by the Smithsonian 


new species of 


The third 
Smithsonian 
Roosevelt has just 
Institution. It describes a 
to which the specific name of virgatus is given. 
manima! 


Octocyon 
This 
small carnivorous closely 
resembling a fox. It is generally buff in color, and it 
has been found by Mr. Gerrit Miller of the 
staff to differ slightly from Octocyon megalotis, which 
occurs farther south, especially in color and in the 
characteristics of its teeth and skull. 
peculiar to Africa, and is not represented in the Uniied 
States, but resembles in color the swift or kit fox of 
the western plains. skull of this form 
resembles that-of the gray fox of our native 
interest for 


new animal is a 


museum 


The octocyon is 


The pew 
closely 
fauna. This announcement is of special 
the reason that comparatively few new 
expected from this region in Africa, as the territory 
up to this time explored by the African 
been thoroughly 


forms were 
Smithsonian 


expedition has pretty examined by 


British naturalists. 


The water bottle for getting water for analysis from 
depths in the ocean is a cylinder of brass, 
German silver, or other metal which resists the cor 
rosion of sea water, generally about two inches in dl- 
ameter and twelve or fourteen inches long, with up- 
ward-opening valves at the top and bottom, connected 
together on a central stem. Lugs are cast on the side 
of the cylinder for conveniently securing it at any 
point along the length of the line by which it is to be 
lowered into the sea. During the lowering of the line 
the valves of the bottle are kept unseated by the pass- 
age of the water through the cylinder during its de- 


SE lected 


scent; but, when the motion is reversed, the valves 
seat themselves and are locked by the descent of a 
small propeller in the framework above the upper 


valve, which rides idly on a sleeve during the lowering 
of the bottle, but descends along a screw thread io 
press the valves upon their seats when the line com 
mences to be hauled up. A specimen of the water at 
the depth to which the water bottle has descended is 
thus brought to the surface confined within the bottle, 
and a series of specimens from different depths may 
be obtained at one haul by securing a series of water 
bottles at the required intervals along the sounding 
line, 
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Within the past few months Mr. Brennan has ex 


hibited at London a car, which runs upon a single 


rali, and is prevented from falling over to either side 


by the resistance of two gyroscopes carried on the car 
At about the same time, Mr. Scherl, a German eapital 
ist, exhibited in Berlin a similar car Both cars were 
of sufficient size to accommodate passengers; both car 


PRINCIPLE OF 
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tions per minute. We are all familiar with the gyro 


scope of the toy shops or the lecture room—the first 


mounted rotatably in one, the second in two, encom- 
passing rings, with the axes of the rings at right 
angles to each other, and the flywheel axis in each 
case capable of universal angular motion In the ac- 
companying engraving we show a gyroscope mounted 

as in the Scherl car. The flywheel is car 
ried on a vertical axis, which is mounted in 











a gimbal ring. This ring swings on a hori- 
zontal axis, in bearings carried on two ver- 


tical posts, mounted on a_ board 
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GYROSCOPIC MONORAIL CAR 


OPERATION 


completely inclose both motors and flywheels; and the 
gyroscopes run in a perfect vacuum—this to avoid the 
skin friction of the air, which would retard the speed. 
The casings are mounted on transverse axes, jour- 
naled in the frame of the car, and they are therefore 
free to rock in a fore-and-aft direction. The clearance 
between the motor and the casing is so small that the 
heat of the motors can “jump” the insulating gap and 
radiate away freely, and “heating up” is thereby 
avoided. The speed of rotation of the 125-pound fly- 
wheels, as we have stated above, is 8,000 per minute. 





which, for the present purpose, we 
will consider to represent the deck 
of the car. If we change the plane 
of rotation of the flywheel by 
pressing down on one side and tilt- 
ing it over toward B, two things 
will happen The board will resist 
the downward pressure on that side 
and tend to rise, and the flywheel 
will be suddenly tilted over, as 
shown, in the direction D, in a 
plane at right angles to the plane 
in which we have depressed the 
board. 

This tilting of the axis is known 








as its “precession.” If, now, we en- 














The gyroscopic car inclines automatically to the 


inside of a curve. 
ried their loads successfully; and in each case the 
gyrescopes maintained the car in a state of equilibrium 
and they did this, even when all the load was placed 
to one side of the car or when the car was running 
around a curve 
Apparentiy the inventors worked quite independently 
of each other; and it is a remarkable fact -that in the 





essential elements for the control of the gyroscopic 


mechanism, they should have produced machines so 


broadly identical. The German car, which is now be- 
ing exhibited in this city, represents the joint labors 


of Mr. Paul Froelich, the inventor who worked out 


MOTOR WHICH TRIES TO INCREASE THE 
PRECSSSIOK, AND $0 SERVES TO 


deavor to increase the precession 

by pressing down upon the already 

tilted axis, the latter will resist 
very strongly, and there will be developed at the same 
time a large additional resistance to our depression of 
the side B of the board. It is in this “advancement of 
the precession,” as Brennan calls it (though the pre- 


cession, because of the vigorous resistance of the fly- 
wheel axis, is not actually advanced) that the secret 
of the successful gyroscopic car lies, as will be evident 
from the following description of the construction and 
operation of the Scherl car. 

Referring to the engraving showing a longitudinal 
section, it will be seen that the car, which is 4 feet 
wide by 18 feet long, is carried on two, 2-wheeled, 
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With three men on one side, car tilts to opposite side, 


restoring equilibrium. 

The rocking of the gyroscopes is in opposite directions 

if the car is tilted to one side they rock toward each 
other, and vice versa; and to insure simultaneous and 
equal movement, they are connected together by bell- 
crank levers and two toothed quadrants, as shown in 
the drawing. In front of the gyroscopes is an electri- 
cally-driven oil pump, for generating hydraulic pres- 
sure to drive a precession motor, which is carried at 
the rear of the gyroscopes. The precession motor con- 
sists of a cylinder and piston, controlled by suitable 
valves. These valves are themselves operated by the 
rocking movements of the gyroscopes, and the move- 
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Longitudinal section through Scherl gyrostatic car. 


the theory and data for the design; Mr. Emil Falcke, 
who designed and constructed the car; and Mr. Scherl, 
the owner of the patents 

Tue Grroscore.—The simple gyroscope consists of a 
flywheel, so mounted upon a system of bearings that 
its axis may be tilted in any direction. The peculiar 
and most interesting behavior of the gyroscope is due 
to the fact that, when a flywheel so mounted is rotat- 
ing in a given plane, it resists any effort to change its 
plane of rotation by tilting the axis on which it is 
turning. The tendency of the flywheel to maintain its 
plane of*rotation, and its resistance to any force tend- 


ing to tip it out 


swiveling trucks, placed centrally below the longitudi- 
It is driven by two %-horse-power 
At each end is a controller, 


nal axis of the car. 
motors, one on each truck. 
and a box containing various operating switches. In 
the center are two seats accommodating four passen- 
gers. 

Mounted in the car frame underneath the seats are 
two gyroscopes, one of which rotates clockwise, the 
other anti-clockwise. The flywheels rotate normally in 
a horizontal plane on vertical axes. On the lower end 
ef each axis is mounted an electric motor. The axes 
are journaled in strong, steel, airtight casings, which 


MONORAIL TRACK 


STANOARD TRACK 


Old and new method of rounding curves. 


ments of the piston are caused, through suitable me- 
chanical connections, to exert a tilting pull or push, 
as the case may be, against the gyroscope. 

The functioning of this most ingenious mechanism 
is as follows: When the car tips or tends to tip to 
one side, there is an immediate resistance tending to 
right the car, accompanied by a precession (tilting) 
of the gyroscopes. This “natural” precession actuates 
the valves of the precession motor, which in turn tilts 
or attempts to tilt the gyroscope still further on its 
traverse axis, and so increase the precession. The 
gyroscope, however, strongly resists, and there is a re- 

sulting reaction, 





of that plane, ts 
proportional to 
its momentum; 
and since momen- 
tum increases di- 
rectly as the 
weight, and as 
the square of the 
velocity, it is cus 
tomary to use as 
small a weight 
and as high a ve 
locity as possible 
fence, | the fly- 


wheels used in 








transversely to 
the car, tending 
to right the lat- 
ter, so that the 
righting effect 
due to the “nat- 
ural” precession 
is greatly aug- 
mented by the 
“mechanical” pre- 
cession attempted 
by the motor. 
The motor thus 
acts as a power- 
ful relay, which 
automatically and 








, 


the Scher! car 
weigh only 125 
pounds each; but 
they rotate at the 
enormous speed 
of 8,900 revolu- 


will be developed a strong resistance to the movement of the table. 


If the table (representing platform of car) be tilted transversely, the gyroscopic flywheel will tilt fore or aft according to the direction of its rotation, and there 
This fore-and-aft movement is called the precession, 


View showing gyroscopic movements. 


THE SCHERL GYROSCOPIC MONORAIL CAR. 


instantly assists 
in bringing the 
car to a condition 
of equilibrium, 
with the result- 
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pews 
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ant of all the forces passing through the single rail on 
which the car runs. 

One of our illustrations shows the Scherl car with 
three people standing on the side step; and it will be 
noticed that instead of the car inclining toward the 
loaded side, it actually inclines away from it. This, 
however, is in agreement with the facts observed in 
our consideration of the gyroscope, where the pressure 
on one side was immediately resisted by a counteract- 
ing force, causing that side of the gyroscope to rise. 
In the unloaded condition of the car the gyroscopes 
were holding it in a state of equilibrium, with the 
center of gravity vertical above the rail. When the 
three people stepped upon the car, the center of grav- 
ity moved over correspondingly, until it was several 
inches outside of the rail, causing the car to lean to 
that side. Immediately, the gyroscopes began to pull 
the car over to the left, until the center of gravity of 
the car and the three people was directly above the 
rail and equilibrium was restored. So sensitive and 
intelligent, if we may use the term, is the relation- 
ship between the gyroscope and its precession motor, 
that they begin to act immediately upon the disturb- 
ance of equilibrium; they exert just the right amount 
of corrective force; and they become quiescent the 
moment equilibrium is restored. 

Another of our photographic views shows the strik- 
ing phenomenon of a car running around a curve upon 
a single rail, and inclining inwardly to the proper de- 
gree to maintain its equilibrium. To practical railroad 
men this is certainly th® most attractive feature of the 
invention; for it would mean the elimination of all 
the difficult, contradictory and expensive problems 
connected with the super-elevation of the outside rail 
on the present two-rail tracks. It is a fact that the 
ear is so intelligent (we cannot help using the term) 
that, whether the curve be easy or sharp, and whether 
the car rounds it at ten or seventy-five. miles an hour, 
it will lean inwardly with mathematical certainty to 
the exact amount required by its speed and the sharp- 
ness of the curve. 

In the standard system of track, the component of 
centrifugal force tending to hurl the car over to the 
outside of the curve, or cause it to “jump” the track, 
is equalized by elevating the outside rail until the re- 
sultant of gravity and centrifugal force falls normally 


to the track. This condition can only hold true on any 
given curve for a certain speed. Below that speed a 
tl rrind on the lower rail; above, it will crowd 
igai the 1 ‘ail. Not so with the gyroscopic 

A rs a curve, the pull of centrifu- 


s resisted, and the gyroscopes draw the car 
é inside of the rail, until the resultant of 
all the forces acting upon it passes through the rail. 

The gyroscopic car as above described is one of the 
most brilliant inventions of this or any age. But is 
it practical, and will it pay? A discussion of this ques- 
tion will be found in our editorial columns. 


to the 
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THE DEATH OF LEON DELAGRANGE. 

After making a wonderful new record of 124 miles 
in 2 hours and 32 minutes on December 30th with a 
Bleriot monoplane, Leon Delagrange, who, with Henry 
Farman, was the first aviator to make flights with the 
crude Voisin biplane in France in the spring of 1907, 
met his death by a fall with the same monoplane on 
January 4th, flying at Bordeaux. Our photo- 
graph shows M. Bleriot with Delagrange standing at 
his left and Le Blanc, another daring pilot of the 
Bleriot machine, at his right. Behind the three men 
stands the machine, which is like that Bleriot used 
in crossing the Channel, and which Delagrange used 


while 


on the day of the accident. A rather strong wind 
was blowing, and according to cable reports, when 
the machine headed into the wind, the right wing 


suddenly broke and the monoplane fell to the ground. 


Scientific American 


This is the first accident which has occurred owing 
to the collapse of an aeroplane when in the air. We 
understand, however, that some time ago a similar 
accident happened to Latham, but without disastrous 
results. One wing of his Antoinette monoplane broke 
off and stood almost at right angles to the other wing, 
yet by leaning to one side and warping the remain- 
ing wing, Latham was able to guide his machine 
down in and bring it safely to the ground. 
After repairing the wing he attached it in such a 


circles 





i 
, 
{ 
rf 














Le Blanc. Bleriot, Delagrange. 


BLERIOT AND HIS TWO PILOTS IN FRONT OF HIS 
NO, 11 TYPE MONOPLANE, 


way that when he was up in the air he could pull a 
cord, and cause the wing to break off ag before. He 
did this, and came down a second time with the wing 
broken, simply to demonstrate that a broken wing did 
not necessarily mean disaster. In the Antoinette ma- 
chine the wings are secured separately to a mast so 
that the breaking of one does not affect the other. In 
the Bleriot monoplane the wings are connected to- 
gether over a tripod, the result being that if one breaks 
collapses, and the machine is sure to be 
dashed to the ground, 

The death of Delagrange wil! put a damper upon 
the ardor of some enthusiasts for a time, but it was 
due to one of those unfortunate accidents which are 
always liable to occur in the development of a new 
art. His name will go down to history as one of the 
martyrs of aerial navigation. He is the fourth aviator 
to be killed within the past four months, the others be- 
ing Lefebvre (who plunged to earth in his Wright 
machine), Capt. Ferber (who struck the ground when 
making a turn in his Voisin), and the Spanish tailor 
Fernandez (whose small biplane resembling the Cur- 
tiss broke while he was making one of his first 
flights on December 6th last). All four fatal accidents 
occurred in France. 


the other 
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A NEW ENGLISH TRIPLANE. 

One of our illustrations shows the new triplane of 
Mr. A. V. Roe. Mr. Roe is one of the most persistent 
English experimenters. He has been working a long 
time, and has finally developed a successful machine. 
His triplane is really a Langley type machine in trip- 
licate, since it has three superposed surfaces forming 
a tail and attached, like the forward planes, to a tri- 
angular body. The motor is mounted in the body at 
the front end of the machine, and drives a _ thre« 
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bladed propeller mounted upon its crankshaft. The 
aviator sits in the body about half way between the 
main planes and the following planes or tail. The 
machine is mounted upon two wheels at the front and 
a skid at the rear. It is 23 feet long, and the planes 
have a spread of 20 feet and 320 square feet of sup- 
They are set at an angle of five de- 
feet 7 

7 


feet 


porting surface. 
grees. The forward planes are 20 feet by 3 
inches while the rear planes are 10 feet by 3 
inches in size. The total weight of the machine 
originally with a 10 horse-power Jap. moter was but 
200 pounds. A larger motor of 20 
been fitted. The weight has been considerably in 
creased. The body is made of deal wood. It is cov 
ered with cotton oil paper backed with muslin. The 
machine is steered up and dewn by changing the in- 
clination of the main planes, which are pivoted so they 
can be turned. There is a vertical rudder at the rear. 
The machine is steered by working this rudder and 
at the same time twisting the rear edges of the 
planes. 

Mr. Roe has done most of his 
Wembley Park, and recently the grounds have 
enlarged there, so as to give him more room He 
has made a considerable number of short fiights tn 
a straight line, and his machine is remarkable for its 
low power, light weight and small spread. 


horse power has 


maib 


experimenting at 


been 
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COSTUMES AND A MACHINE FOR 
TEACHING BEGINNERS. 

Two of the photographs reproduced on this- page 
give a very good idea of the costumes worn by French 
aviators and of the dress soon to be adopted in France 
by the lady operators or T 





AVIATORS’ 


aviatresses. The 
used by the men consist of overalls and jumper 
a tight-fitting skull cap completely covering the head 
The costume being used by the lady operaters con- 
sists of a loose blouse and long bloomers extending to 
the tops of the shoes. A skull cap similar to that used 
by the men is also worn. At the time but 
two ladies have made flights by themselves in aero- 
planes in France. These are the Baroness de ia Roche, 
who operates a Voisin biplane, and who recently met 
with an accident by running into a tree, and Mile 
Marvingt, who is the first woman in the world to have 
flown a monoplane. She has made several successful 
flights with a Hanriot machine. A number of other 
ladies are learning, however, and several aviation 
clubs have been formed for women. One of the most 
recently organized of these was formed at Los An- 
geles, Cal. 

Another interesting picture at the bottom of 
page shows a novel training machine for accustoming 
aviators to a monoplane of the Santos Dumont type 
This machine consists of a substantial trianguiar body 
mounted upon three wheels and terminating in a tail 
having movable vertical and horizontal 
which the machine is steered to right and left 
running along on the ground, or by which the tail is 
made to rise a short distance in the air. The 
bottom members of the triangular frame are extended 
forward and meet above a small wheel five or six feet 
ahead of the main wheels, so that if the machine 
forward when the tail rises, the front wheel keeps it 
from tipping too far. A four-cylinder 
motor of 40 horse-power is mounted upon a U-shaped 
frame, and carries 2 propeller in front on its crank 
shaft. The would-be aviator sits in a smail seat be- 
low the motor with the control levers conveniently at 
hand. The machine is fitted with large wire wheels 
fitted with large diameter pneumatic tires. With this 
machine a beginner can travel at very fast speed over 
the ground and accustom himself to the steering side 


costurues 


and 


present 


this 


surfaces, by 
when 


two 


tips 


water-cocled 


ways and up and down of a monoplane. The machine 


should serve a useful purpose in training aviators who 


intend to flv thi ype of aeroplan 























French aviatress costume. 


Roe’s triplane in flight. 


Machine for familiarizing beginners with an aeroplane. 


A NEW ENGLISH TRIPLANE AND A FRENCH MACHINE FOR TEACHING NEW AVIATORS. 


ba Males 2 ax 








86 


A POWER-DRIVEN SAW. 
The continuously running flexible saw is by no 


means a noveity to our readers Its leading princi- 
pl are embodied in the band saws now in common 
use Although effective for sawing lumber, band saws 
are incapable of cross-cut sawing on large trees in 
the forest, because the band nece arily runs in two 
planes For the purpose of overcoming this objection 
Mr. R. L. Muir has perfected a new style of endless 
ere ut \ hich is flexible in a single plane of 
motion and which is carried in a frame which, with 
ti id} ide « i yllow I saw-cut through 
the log, the frame being sufficiently stiff and rigid 
to kee} i verte line 

The frame in question, 1, is made of thin steel with 
grooved eds Projecting brackets, 2 and 5, are bolted 
to the end In the brackets guide wheels, 3 and 4, 


with grooved peripheries are journaled. The bracket, 
has a handle by which the operator controls the 
saw An endless chain composed of saw links, 6, is 


mounted on the guide wheels and runs on the straight 


edges of the fram The guide wheels on the frame 
serve to keep the chain straight during operation 
This frame and the toothed chain constitute an end 
less saw which ru cont ind w ic! aK i 
single saw-cut in the otion The sa 
moreover, is adapted to all kinds and styles of sawing 
for which eit! el lat iW band saws or mechan- 
ically driver iprocating saws can be used, and for 
which nd saw ire ordinarily employed, the two 
handled c: cut 1 being a familiar example 

The chain saw is driven by a gasoline or electric 
motor, the inner guide wheel being geared up with 
th noter shaft, as indicated in our front page illus 
tration. The motor is carried on a skid, which skid 
is moved along on ways whenever a new cut is to be 
made 

Mr. Muir has carried on extensive trials with the 
saw in the vast redwood belt if Mendocino and Hum 
boldt Counties in California with remarkable success 


The most important advantage of his construction is 


that of the speed One of his large saws, it is as 
serted wil! cut through a tree having a diameter of 
ome five to seven feet in less than ten minutes By 
the old and slow hand process, this same work would 


consume an hour and a half, with two men wielding 
ihe saw One of the machine saws will accomplish as 
to 30 expert sawyers, a wonderful 
saving in time and expense when it is considered that 
only two or three men are needed to operate a ma 
chine The saws can be run horizontally, vertically 
or on an incline Trees can be sawed within a few 
inches of the ground—a great saving thus being ef 


fected in stump waste In felling trees of immense 


size by the slow chopping methods, hundreds of feet 
of valuable timber are lost by “chippage,” because it 
is often necessary to cut up as high as eight feet 
above the level of the stump The mechanical saw 
described avoids much of this waste 
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AN ELECTRIC PERFORATING PEN. 
BY THE ENGLISH ‘RRESPONDENT OF THE SCIENTIFIC AMERICAN 
Though various efforts have been made from time 
i to evolve an electrical system of securing an 





indelible writing record which is com- 


piete preof against both forgery and fraud, 


Scientific American 


and will in time seriously affect it. Te guard against 
such a result the inventor has introduced a novel de- 
vice, which may be best described as a safety valve 
to the coil This is a highly exhausted vacuum tube, 
D, which is also placed between the secondary termi- 
nals and which is in parallel with the pen, Z£. This 
“etheric buffer” or vacuum tube acts as a ballast load 
upon the coil, and any*resistance which may be offered 
to the passage of the electric current through the pen 
is taken up thereby, causing it to glow brilliantly. At 
the same time it also acts as a galvanometer, as before 
writing the operator simply presses the pen point 
against the desk, and the resultant glow in the vacuum 
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Specimen of writing with the electric pen. 


(tube indicates that the apparatus is working efficiently. 
! The pen is about the same length as the ordinary 
fountain pen and its barrel contains a mercury break. 
The connection with the coil is effected by a short 
length of flexible wire carried on a spring barrel. By 
means of the mercury break contained in the barrel 
the primary circuit is never closed until the pen is 
held in the normal writing position. Even then the 
current cannot flow t 


the point of the pen, because 
the cone-shaped extremity carrying the metallic writ- 
ing point is separated from the barrel connection by 
means of a spring piston It is only when the pen 
point is pressed upon the paper, wherein the metallic 
extremity is pushed inward against the mercury, that 
the current can flow to the pen point 

To use the pen, the sheet of paper is laid upon the 
aluminium pad, which on its under side is connected 
to the secondary terminal of the ftnduction coil by 
means of a flat spring When the point is pressed 
hard against the paper, and the electrical circuit is 
completed, the resultant spark burns its way directly 
through the paper, leaving behind a distinct perfora- 
tion. The size of the hole thus produced can be varied 
as desired, from a large, coarse perforation to a small, 
almost invisible, pin prick, by the adjustment of a 
rheostat, the knob of which projects from the left hand 
side of the desk. 

With the metallic point only the perforated outline 
of the writing is produced, but it may be desired to 
secure a legible distinct surface inscription as well 
In this case the metallic point is replaced by a small 
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same person. The reason is that the electric current 
in its path through the paper selects the line of least 
resistance, and the perforation is consequently irregu 
lar instead of recurring at regular intervals. The best 
prepared paper contains infinitesimal obstructions, and 
these the electric spark avoids. The result is that 
the operator cannot even produce an exact facsimile 


of his own handwriting, though each is absolutely cor- 


rect. This peculiarity is a distinct advantage when 
it is required to sign a number of sheets of a docu 
ment, a bond and its duplicate, a will and its copy, 
for instead of signing each sheet separately the papers 
are simply superimposed and the top sheet written 
upon. The current will burn its way through the 
whole mass of papers so that the signature is written 
simultaneously on each and in perfect duplication 
Consequently it is absolutely impossible fraudulently 
to withdraw one sheet and insert another with a 
signature, for it is only a matter of counting the num- 
ber of dots or perforation marks in the signature on 
each sheet, and that which differs from the rest is 
As many as eight sheets can be 
perforated by the pen at a time. 


obviously spurious. 





The Payroll of the Navy, 


To provide for the welfare and comfort of the offi- 
cers and enlisted men of the navy during the fiscal 
year of 1911, it is going to cost Uncle Sam just $5,767,- 
477. Of this amounc over $5,000,000 will be spent to 
The Navy De- 
partment figures that it costs the government $108 a 
year to feed each man, or just $9 a month. The pay- 
roll of the enlisted men in the navy during 1911 will 
aggregate nearly $18,000,000. This sum will take 
care of 41,725 in the general service, 454 men in the 
insular force, and 1,156 prisoners under sentence by 
court martial. 


buy food for the 46,499 enlisted men. 


About one-fourth of the men serving in the navy to- 
day have re-enlisted. Of the 43,333 allowed by law, 
11,681 men are estimated as under re-enlistment and 
entitled to participate in the allowances for re-en- 
listment and continuous service. These figures do not 
take into consideration the 3,000 or more apprentices 
Based on the men in the service in June last, the 
average pay of the enlisted men was $35.75 a month. 

The perquisites allowed officers in the navy will ag- 
gregate nearly three-quarters of a million dollars in 
1911. Of this amount, $144,449 will be spent in provid- 
ing heat and light The heaviest cost in the allow- 
ance gratited the naval officers in addition to their 
pay is in the matter of quarters for those who can- 
not be accommodated in buildings or houses main- 
The commutation of quar- 
ters will aggregate $435,780, while the commutation of 
rations, figured at 30 cents a day, will reach a total 
of $165,456. 
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tained by the government. 


An Electric Plant Operated by an Air Turbine. 

Near Hamburg, Germany, is & small electric estab- 
lishment concerning which the following interesting 
details have been published: The installation com- 
prises 400 incandescent lamps and five electric motors, 
which drive a threshing machine, a hay cutter, a 
cream separator, and two pumps. The total 
capacity is 40 kilowatts. The Hercules tur- 





such devices have proved commercially im- 


practicabk 4 Parsee inventor, however, 
Dr. Dinshah YF. Ghadiali, has evolved a 
simple apparatus which ts very efficient It 
is called the “antiforge” pen, which, as its 
name impli is to render forgery impos 
idle The writing is made up of a series 
of perforations burned in the paper. The 
apparatus comprises a small box with a 
sloping lid, measuring about 20 inches long 
by some 16 inches wide The whole of the 


electrical equipment is carried within the 


box or desk, th lid of which is glazed 
and carri it ts upper end a sheet of 
aluminium. The pen itself is of the ordinary 


Stylographic type 





Che requisite curre! i iwn from a 











bine has a wheel 40 feet in diameter 
mounted on top of a steel tower about 100 
feet high. The apparatus begins to work 
as soon as the wind attains a velocity of 10 
or 12 feet per second. In this region a wind 
of this force can be counted on for 10 hours 
a day, on the average. With a wind of 26 
feet per second the power developed is 30 
horse-power, or £2 kilowatts. The installa- 
tion also includes storage batteries and a 
The tur- 
bine operates so satisfactorily that it was 
unnecessary to use the gasoline motor dur- 
ing a period of 90 consecative days. The 
storage battery, of 60 elements, has a total 
capacity of 495 ampere hours, and furnishes 
a current of 165 amperes for three hours. 


gasoline motor for use in calms. 








small 5-ampei toragt battery 


at A in one of the illustrations. The bat- 
tery is connected up in the usual manner 
to an inductien coll, B, to which is fitted 
a smal! high-speed trembler, capable of ad- 
justment by a thumb-screw, on the outside 


of the desk Between the secondary terminals of 


the coil a smal! cylindrical condenser, (, is placed in 
order to increase the intensity and “fatness” of the 
spark 

In an electri m of writing care must be taken 
to prevent the inside of such letters as o. d. e. and so 
forth from droy t, which would result if the 
outline were continuous This possibility is obviated 
by means of the trembler coil, which makes the cur- 
rent rapidiy intermittent At the same time, however, 
such rapidly neceedifig vv f electrical energy 
rising up to 10.000 volt in int lowed by a drop 


to zero, impose a severe iin upon the induction coil, 


The “desk” open, showing the 
evil and accessories, pen. 





AN ELECTRIC PERFORATING PEN. 


length of graphite—that taken from an ordinary lead 
pencil acts excellently. Then in writing one secures 
a visible surface record and when held up to the light 
a perforated record may also be seen. In order to ob- 
viate the necessity of holding the paper to the light 
to see if the perforating is being efficiently effected, 
there is a small metallic filament lamp and reflector 
fitted inside the desk and by pushing a button on the 
left-hand side the writer can ascertain the results by 
examining the writing in the light transmitted through 
the gla desk lid 

By this method of writing it is impossible to produce 
two signatures exactly alike, even if written by the 


The inventor using the perforating 


The first cost of the establishment, includ- 
ing the gasoline motor, was about $8,000, 
while the plant which it replaced and which 
was operated entirely by a gasoline motor, 
cost only $5,000. On the other hand, the an- 
nual cost of operation of the electric plant 
is only $1,100, while that of the old plant was $1,700. 
_— i ek ee a 

The work of extending the electric zone of the New 
York Central Railroad as far as North White Plains is 
proceeding quite rapidly, and it is expected that by the 
first day of next year it will be in full operation. The 
temporary terminus at Wakefield, where steam and 
electric locomotives are interchanged, will then be 
abandoned. A new sub-station is being erected at 
Tuckahoe and another one at White Plains. Each 
will be equipped with three 1,000-kilowatt rotary con- 
verters and nine single-phase transformers of 375 kilo 
watts capacity. 


rey 














citar 


oS ean mas trots “4 


atid thdendear 





JANUARY 22, IQIO. 


Correspondentee. 





A MATHEMATICAL ODDITY. 
To the Editor of the ScrentTiIFIc AMERICAN: 

if your correspondent in the issue of November 27th 
will study the following figures, he will plainly see 
that it is impossible to get 35 sets of 3 out of 1-15 so 
that no two numbers will be in the same set more 
than once. 
22 .% 6 1713 1815 1 912 11014 

21013 2 615 


1 
456 2712 2 814 2 911 


8 9 3 8138 3 915 31012 3 614 3 7il 
101112 4914 41011 4613 47165 4 813 
131415 51015 5 612 5 714 & 811 5 913 
Brooklyn, N. Y JOHN WEHNAU. 

~—______ ++ 0+ _____ 


LOCALIZING GASOLINE EXPLOSION. 
To the Editor of the Screntiric AMERICAN: 

The recent explosion of a gasoline tank on an auto- 
mobile, and also one in this vicinity of an autoboat, 
beth attended with fatalities, has suggested to my 
mind a facile means of rendering these explosions 
harmless. A number of years ago I was reading a 
description of a powder factory, and one of the means 
used to minimize danger was in the construction of 
magazines. In order to localize the effect of explo- 
sions, the warehouses and some of the factories were 
built on the edge of a river. The five sides not abut- 
ting on the river were made extraordinarily strong, 
while the side fronting and opening on the river was 
made correspondingly weak. As forces seek the ave- 
nue of least resistance, the houses so constructed were 
analagous to a gun barrel, the explosion was localized, 
and its force expended more or less harmlessly over 
the face of the stream. How easy then to see a gaso- 
line explosion rendered innocuous to the occupants of 
a motor vehicle. Simply by making the reservoir 
analagous to a gun barrel. Constructing the back and 
barrel of the gasoline reservoir in cylindrical form of 
boiler plate, say % inch thick, the rear end, pointing 
in the clear, toward the rear of the vehicle. The ex- 
plosion then is similar to that of a rifle or shotgun, 
and is directed harmlessly away from the occupants. 
The rear end may have valve seat bearing and be 
clamped in with a spring to resist ordinary wear, 
vibration, and pressure, but yielding harmlessly to 

xplosive force. Thus an explosion of gasoline in the 

eed cost no more than a recharge of that 
and the labor of reclamping the rear 
G. O’C. McManus. 


Houston, Tex 


a oe 
CONTINUOUS BISECTION OF A MILE, 
To the Editor of the ScientTiriIc AMERICAN: 

We all know that the middle and western portions 
of this country are laid out in mile-square sections 
which can be continuously bisected to form home- 
steads of 160 acres, and then smaller lots, whose size 


and location can be briefly and accurately described. 

The last whole number that we reach by subdivision 
in this manner in feet is 165, and this would form 
the sides of a square, whose area would be 100 square 
rods. 

Continuing the bisection of this 165 feet through 
inches and fractions thereof, we presently reach the 
length of 30.9375 inches, which approximates to the 
U. S. military step by 0.0625 inch, an amount inappre- 
ciable in actual measurement by pacing. Now this 
length of pace is that of the standard axe helve meas- 
ured from the inside of the bit to the end of the han- 
dle. It is the length of the average human arm, and 
reminds one of the South American vara of 32 or 34 
inches, which also probably had its origin in the 
length of a pace. Being squared, it will divide evenly. 
of course, into any of the above-mentioned divisions 
of land, and the periphery of such square is 4 -inch 
less than that of the standard wagon bed of the mid- 
die west, which is coming more into use as a meas- 
ure of capacity. If we make a cube of this dimension 
the contents ef four such cubes would project above 
the sides of such wagon bed 1/10 inch, an amount 
which would require careful measurement to detect. 
One such cube, filled with water, would hold close to 
ene cubic foot of water more than the one-half ton of 
1,000 pounds, and would divide into the cubic meter 
2.06 times. 

But a remarkably close approximation to our stand- 
ard measures of capacity is found in further twice bi- 
secting this length of 30.9375 inches. We find thus a 
length of 7.73 + inches, which, cubed as before, ap- 
proaches the capacity of two of our standard liquid 
gallons within two-thirds of a cubic inch. 

These approximations, useful to the military man, 
the woodman, and the farmer for rough and limited 
estimate, might be made accurate by proper statutory 
action, and thus form a connection, as in the metric 
system, between our measures of length, area, vol- 
ume, and weight. There is no doubt that the method 
of continuous bisection is the natural one, deriving 
the lower denominations from the higher, as we ha- 
bitually say “half” and “quarter” dollar, “half” and 
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“quarter” hour instead of so many dimes or so many 
minutes; “half” ton or “half” pound, instead of so 
many pounds or ounces. Observe, too, that it (contin- 
uous bisection) is the method we use in deriving all 
of our lower measures of volume. 

Guthrie, Okla. Joun M. BisHop. 

SIGHTING A RIFLE. 
To the Editor of the Screntiric AMERICAN: 

Every marksman is familiar with the effect of rais- 
ing or lowering the rear sight on his rifle. Perhaps 
not so commonly understood is the effect of raising or 
lowering both front and rear sights simultaneously. 

On point-blank range the target, front, and rear 
sights lie in the same straight line when the gun Is 
correctly pointed. The trajectory of the bullet is a 
curve, intersecting this straight line in two points, 
one of which is the center of the target. It therefore 
follows that if a rifle is correctly sighted for one 
range, there is another range for which it is equally 
correct, and it is the purpose of this article to show 
how these two points may be located at will by cor- 
rectly arranging the elevation of both front and rear 
sights. 

The most accurate shooting is done with 0.22-caliber 
rifles at ranges of from 25 to 50 yards; and when once 
the sights are correctly set for one range, no marks- 
man likes to change them. It may therefore be of 
interest to know how they may be set for correct work 
at two ranges which may be a considerable distance 
apart. 

The path of a projectile in vacuo is a parabola; and, 
since air resistance may be neglected for very short 
ranges and low velocities, the parabola equation will 
be correct enough for our purposes. The equation is 
usually stated thus: 

gr 
yw tan ¢- — 
2 v'* cos* a 
v is the distance from the line of sights to the center 
of the gun barrel; z, the range; g, the acceleration 
of gravitation; and a, the angle between the line of 
sights and the center line of the gun barrel. The re- 
lation of those quantities is all shown in exaggerated 
detail in the diagram 


LINE OF SIGHTS @ — TARGET 
ne me -— oe oe 





Since the angle a will be quite small for short ranges, 
we may replace cos*a with unity, which is practically 
its equivalent, thus simplifying the equation. This 
gives us: 

7? 

y—artana 16.1 - 

y? 
Taking data from a Winchester 0.22 rifle equipped 
with globe sights and sighted for 75 feet, we have 


y = 9/16 inch = 0.0468 feet, v — 1,000 feet per sec. 
16.1 2° 
Thus: 0.0468 —~-2z tan a* — 
1,000° 
b c 
Reducing to the form «* + —az-4 =0 in which the 
a a 


product of the roots equals the third term we have 


10600" 1001? 
x — | —tan a | zr + — 0.0468 = 0. (2) 


16.1 16.1 
1,000° 
Calling the roots z, and z,, 2, 7,= — 0.0468. 
16.1 
1,000 
@,== 76 feet. 75 2,=— 0.0468 «2,== 39 feet 
16.1 


Thus when one range is 75 feet the other is 39 feet 
which is too close to be of any use. We see also that 
the 75-foot range is on the falling side of the curve, 
so that a little greater distance will land the bullet 
below the mark. 

To bring x, on the farther side of z, it is evidently 
necessary that y must be increased, or, in other words, 
both the front and rear sights of the rifle must be ele- 
vated. 

We will now find the value of y, so that the gun will 
shoot correctly at both 75 and 150 feet. As before: 


1000? 10002 
x —— tana 2+ —y=0. (3) 
16.1 16.1 
Taking the product of the roots equal to the third 
1,000° 
term, 75.150 — —-——— y, y = 0.181 feet = 2.17 inches. 
16.1 


Thus by setting the front sight 2.17 inches above the 
center of the bore, and elevating the rear sight till 
the gun shoots correctly at 75 feet, it will be found 
also correct at 150 feet. Moreover, it may be shown 
that at no range between 


75 and 150 feet will the error 
be more than 2.4 inches. 


The angle of elevation of the 
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sights may also be determined from the eguation, but 

it is much easier to get this angle right by means of 

trial shots, as it is very small and difficult to meas- 

ure. Its determination is as follows: In equation (3) 

the sum of the roots equals the coefficient of z with its 
1,060 

75 + 150=——- 225 = tana 
16.1 


sign changed. Thus: 
tan a= 0.00362 a= 12 min. 27 sec. 

Of course, all the above results are based on the 
assumption that the velocity is 1,000 feet per second, 
which is about correct for a 0.22 short cartridge. Be- 
low is given a table in which the values of y are 
worked out for other velocities and ranges 

Air resistance, which causes the projectile to depart 
from a parabolic path, will have the general! effect of 
causing the tabular values of y to be too low, but this 
effect is not very noticeable for the short ranges and 
low velocities which are common in 0.22 caliber mark 
manship. 

The results are not intended to apply to high-power 
rifles and long ranges, although the departure of the 
projectile from a parabolic path does not alter the 
fact that any rifle may be correctly sighted for any 
two ranges within its limit. 





Height in inches of front sight above center 
of gun-barrel for different combinations 





Velocity “er 
ae of ranges in feet 
in Feet 
per Second, |——-—— 
50-75 | 50-100 | 50-200 | 50-300 | 75-150 | 7-200 I75~a00 
0.895 1.19 2.38 3.58 |} 3.58 | 5.38 
| 0.725 0.965 | 1.98 2.90 | 2.90 | 4.35 
| 0.60 0.80 | 1.60 | 2.4 | 2.4 5.00 
| 0.508 0.67 | 1.35 2.01 ¥.01 3.02 
| 0.48 0.57 1.14 1.72 1.72 2.87 
0.37 0.49 0.985 1.48 1.48 2.22 
0.32 0,43 0.86 1,20 129 | 1a 








“Warren, oO. WILLIAM C. Woov.anp 





The Light of the Firefly. 

After referring to the original work of Profs. Lang 
‘ey and Berry and describing accurately their methods 
of investigation, Dr. H. E. Ives and W. W 
draw from their own investigations the following very 


Coblentz 


interesting conclusion as to the relative efficiencies 
of the light of the firefly and that of incandescent elec- 
tric lamps 

The efficiency of the light of the carbon filament 
lamp is 0.43 per cent; in other words, of all the energy 
consumed only 0.43 per cent is converted into light 
The tungsten lamp has an efficiency of 1.3 per cent, 
and the mercury are 3.8 per cent The efficiency of 
the light of the firefly is 96.5 per cent Making the 
comparison in another form: the carbon filament lamp 
has an efficiency of 83 watts per mean hemispherical 
candle; the tungsten lamp 1.6 per candle, and the 
metallic arc 0.55 watt per candle in comparison 
with these the firefly has an efficiency of 0.02 watts 
per candle. 

-- —~> + + 
The Current Supplement, 

The current SUPPLEMENT, No. 1,777, opens with an 
interesting article by the English correspondent of 
the ScienTIFIC AMERICAN On the Madras Harbor Works, 
which include a north breakwater arm 1,500 feet long 
to protect a new entrance. E. A, Alicut writes on pro- 
ducer-gas for engine fuel. While means of itiumination 
have been developing, and the organized systems of dis 
tribution have ramified throughout the community, 
there has been another and very different development 
going on, viz., the growth of a branch ef the science of 
optics, which deals with the measurements of tuminous 
values, and which has been embodied in what is sow 


called illuminating engineering Dr. A. D. Rockwell 
writes on the incandescent and are light in medicine 
“Cartagena dt India ! It 1 termed by the an 
ci I mn Ce mbia as 
The Heroic City,” has more of the tragic and melo 


dramatic in her history than any other town on the 
western continent. The story of this community is 
told by Isaac A. Manning. The year 1909 marked th: 
three hundredth anniversary of the invention of the 
telescope; the occasion is fittingly described by Prof 
J. L. E. Dreyer in an excellent article on the history 
of the invention of the telescope. Mr. Charles Rich 
ards Dodge contributes an article on forest destruc 
tion by insects versus forest fires 
>-eo-+> 
The Battle River Viaduct of the Grand Trunk 
Pacific Railway, 675 miles west of Winnipeg, com 
pleted in December, 1908, is a steel-plate girder viaduct 


2.272 feet long between abutments and 184 feet high 
from base of rail to low water, or about 139 feet aver 
age height abov ground. It comprises a_ 150-foot 
deck truss span crossing the main part of the rive: 
channel, one 70-foot plate girder span and fifty-one 50 
foot plate girder spans, resting on twenty-six steel 
towers. Thus the tower spans are of equal Jength with 


the intermediate spans, i. e., 50 feet. The substructure 
is of concrete, the two river piers and most of the land 


footings being founded on piles 
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THE NEW NAVAL HARBOR AT DOVER 


BY THE ENGLISH CORRESPONDENT. OF THE SCIENTIFIC AMERICAN 


‘The harbor facilities of the British Admiralty have full fury of which appears to be concentrated, or at area of 610 acres, by the construction of a protection 
been greatly extended by the recent completion of the any rate is experienced, thereat. There was no con- arm on the eastern side of the slight bay, projecting 
new and extensive works at Dover at a cost of som enient headland or other natural barriers of which 2,942 feet into the sea, the reclamation of 3,900 feet of 


2°) 


$20,000, 1 


is a point of considerable strategi advantage could be taken, so that to convert the port foreshore at the base of the cliffs, the extension of the 




















General view of the harbor from the east. 


cal importance, and the necessity of some refuge for into a harbor of refuge, easily accessible in all weath- existing Admiralty pier used by the vesseis engaged 
war vessels in its vicinity was advocated some hun- ers, and which would be completely safe, necessitated in the cross-channel traffic with France, and an island 
dreds of years ago. Unfortunately, however, its geo elaborate development works breakwater between the two extremities of the land 
graphical situation is such that it is exposed to all It was in 1895 that the government decided to con- arms, 4,212 feet in length. The general design of the 


tween extreme east and extreme west, the vert the port into a national harbor, with a low-water works may be gathered from the accompanying plan, 


seas be 

















Reclaimed area in foreground of 22 acres where blocks were prepared and stacked and work is beginning at eastern arm. 


THE NEW NAVAL HARBOR AT DOVER. 
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in which the new 
construction is in- 
dicated by the 
sections indicated 
in full black. It 
will thus be seen 
that an aggregate 
length of 11,154 
feet, or over two 
miles of break- 
water, has been 
constructed. Ac- 
cess to the an- 
chorage is se 
cured by a gap 
between the west 
ern extremity of 
the sea arm and 
the Admiralty 
pier, 740 feet in 
width, and on the 
eastern side by 
another gap, 650 
feet in width. By 
this means the 
harbor can be en- 
tered in any i " JS 

weather, tidal cir- ant . ; erence 
culation is pro- 
moted, and_ silt- 
ing up within the 
inclosed area pre- 
vented. The ar 


rangements pr o- 
vide for a water 














depth at the en- 
trances ranging 


from 40 to 43 feet At extreme left, grab for clearing foundations; at right, diving bell ready to descend, At rear, cranes for setting blocks below the water level. 
o a 


Staging at the pierhead works. 


at low spring 
tides; and as 





these tides rise 
nearly 19 feet, it 
will be seen that 
at high spring 
tides the water 
depth is about 60 - 
feet. Within the 
harbor itself a 
water depth at 
low tide up to 40 





feet is availal 

thus meeting the 
requirements of 
the largest war 
vessels. The con- 
tract for the un- 





ADMIRALTY HARBOUR 
ae i 






dertaking was 20 35 ea = 
placed in 1897 lo Ss 
Ww Cs 
with Messrs. S. WATER Anca G10 AE 
Pearson & Sons, ~* ~ 
30 





Ltd., of London, bad e 
to whose courtesy 
we are indebted 
for the accom- 62 
panying  illustra- 
tions. 

The surveys . = alt. “3 PO renner -- coral 4s ” 
showed that the be - 
sea bed consisted 
of chalk, chalk 
marl, and flints, a 6 7 ” « a os “s 48 ay - 5 
so that a solid Fann tet hee thee 
foundation could 
be secured for the 





























masonry work. 
The work is car- Y 
, Plan of the Dover harbor works. New structure shown in full black. 
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ried out in solid 
masonry, the 
blocks ranging 
from 26 to 40 
tons in weighi, 
and composed of 
6 to i concrete. 
A large block- 
making yard was 
established as 
goon as possible 
upon the area re- 
claimed from the 
sea, and here two 
45-ton gantry 
cranes for hand- 
ling the blocks 
were erected, The 
material for the 
concre é was 
drawn from suit- 
able points a few 
miles distant, and 
a funicular rail- 
way was built te 
the top of the 
cliff for briaging 
the material 
down to the clec- 
trically - operated 
Messent concrete 
mixers, which 
while the mixing 
operation was in 
progress traveled 
along an elevated 
track above the 
molds, and dump- 
ed their contents 
where and as re- 
quired In ali, 
260,000 tons of 
Portland cement 
was consumed in 
the preparation of 
1,300,006 cubic 
yards of concrete. 

Actual construc- 
tion was carried 
out from elabo- 
rate heavy timber 
staging, the piles 
of which in seme 
cases exceeded 
100 feet in length. 
This staging was 
carried to a 
height of 46% 
feet atove low 
water, and the 
deck was provid- 
ed with tracks 
for the manipula- 
tion of the vari- 
ous construc. 
tional appliances. 
These laiter com- 
prised Goliath 
cranes ranging 
from 40 to 60 
tons capacity and 
with a radius of 
100 feet. Four of 
these cranes were 
used simultane- 
ously on the stag- 




















Complete view of Dover Bay and Harbor. 
THE NEW NAVAL HARBOR AT DOVER. 
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ing fhe subaqueous work was accomplished by mean 
ot diving dells. Most of these had an internal meas 
urement of 17% feet by 10 feet and 6% feet headroom, 
with a weight of 35 tons when out of water and about 
>» tons when submerged. They were fitted with tele 


phonic communication, and were provided with ele« 


tric lighting The sea bed was first cleared by means 
ot the grab excavators to within about 12 inches of 
he requisite level Then the diving bell descended 
and the men within completed the ork and excavated 
tc about fe below tl el for the foundations of 
the superstructu oO ng to the everity of the scour 
and tidal action, tl foot of the breakwater on its outer 
tace is protected by a masonry apron about 25 feet in 
width, Dui! ip of concrete blocks ranging from 9 to 
I ms it eight, and 3 feet 6 inches deep. The bed 
for the apron was excavated to a depth of 2 feet by 
divers From foundation level up to low water the 


blocks are bonded together by varying the length of 


the biocks, and are doweled in the vertical joints with 


it to 1 concret ausage dowels of circular section 
Above low water the courses are bedded and grouted 
in ) ‘ nt mortar, while the outside blocks abov 
this point are faced ith granite, the stones being well 
bonded nto the concrete atrix 

The reclaimed area Ile i he foot of the cliff and 
has a length of 00 feet by a maximum width of 350 
feet. the ace being some 2 acre On this expanse 
it is intended to erect the various buildings required 


for repairs, stores, and so forth, as well as two pro 
tected reservoirs for the storage of gasoline for sub 
marines, a station and depot for which is to be estab 
lished her The eastern arm projects seaward from 
the eastern extremity of this reclaimed area in a south 
erly direction for 2,942 feet. The construction of this 
southern breakwater was among the most difficult of 
the whole under 


taking, owing to its 
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blocks were lifted so as to be gripped by the Goliath 


cranes, and then reset. On another occasion a vessel 
while entering the harbor fouled the timber staging. 
The collision was so violent that the two outermost 
ranes were carried away, and considerable damage 
nflicted. Severe delays occurred through gales. In 
consequence of the exposed character of the position, 
the full force of the southwesterly and easterly storms 
was experienced, the waves sweeping over the works. 
Owing to the elaborate precautions adopted, however, 
no valuable plant was lost, though at times the heavy 
staging showed striking evidences of the battering by 
ind and wave It may be mentioned that the quan- 
tity of water required during an ordinary spring tide, 
and which flows through the two entrances, is 17,000,- 
0O0oU tons 
- ee - 

A NOVEL BOILER AND FURNACE CONSTRUCTION. 

The furnace and boiler illustrated in the accompany- 
ng engravings possess many decidedly novel fea- 
tures which nevertheless have proved efficient in prac- 
tice The grate of the furnace is curved up at each 
side of the boiler so that the forward part of the 
boiler is half submerged in the fuel, which comes in 
direct contact with the boiler shell The fire burns 
its way up through the coal, which as it is consumed 
feeds downward from opposite sides of the boiler, 
while there is a downward draft through the coal 
which carries the gases to the bottom of the furnace 
and here they combine with air that passes through 
admissions at each side of the ash pit and flows be- 
tween the grate bars up through the incandescent 
fuel The burning gases then flow through a nar- 
row neck into a corrugated flue of large diameter 
which conducts them to the rear end of the boiler, 
after which they pass through the boiler tubes to the 
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and we are informed that it is giving perfect sati., 
faction. The principal claims for it are that it re- 
quires less fuel and iess attention than heretofore, 
while combustion is almost smokeless. Since the first 
installation at Dover a number of these boilers have 
been installed in this vicinity and appear to be doing 
good service. 
oo 
A Novel Balloon Gas, 

At the recent Congress of German Aeronauts at 
Frankfort on the Main, Dr. W. von Oechelhaeuser 
presented a preliminary communication on the re- 
sults of experiments made in conjunction with the 
German Continental Gas Company toward the produc- 
tion of a new balloon gas. These show the decom 
position of ordinary coal gas in vertical retorts to 
yield in normal operation a balloon gas of a specific 
weight of about 0.225, so that about one kilogramme 
would be the lifting power of one cubic meter. Ac- 
cording to the Statutes and Regulations of the Inter- 
national Association of Aeronauts, the buoyancy of 
one cubic meter of street gas has so far been cal- 
culated at 0.700 kilogramme and that of hydrogen 
gas at 1.050 kilogramme. It is true that in connec- 
tion with certain hydrogen plants a gas of a lifting 
power of 1.185 kilogramme is said to have been ob- 
tained, and that the official figure of 0.700 kilogramme 
would be too low for a number of gas works, cor- 
responding to too great a specific gravity, viz. 0.44. 
During the Gordon Bennett ascents at Berlin, a gas of 
0.4 specific weight was used. However, on the basis 
of the official international figures above stated, the 
lifting power of the new balloon gas would bear a 
ratio of 1,000/1,050 to the lifting power of hydrogen. 
This would mean that a balloon of a capacity of 1,000 
cub meters would be able to lift 300 kilogrammes 

more than a balloon 
of the same capacity 





exposed position and 
the great depth of 
water The averagt 
depth on this section 
of the foundations be 
low low spring tides 


was about 47 feet, the 


greatest depth being 
53 feet Work was 
commenced in Au 


gust, 1904, and by De 
cember of the samé 
year, 430 feet of foun 
dations was complet- 
ed, and the masonry 
brought up to the 
level of low water 
When the extension 
on the western pier 
tad «been § completed 


and tl 


e plant there 


used was transferred 











filled with coal gas, or 
else the size of a bal- 
loon with the same 

, lifting power could be 
reduced by 30. per 
cent. 

This balloon gas 
contains upward of 80 
per cent of hydrogen 
while the content of 
methane. which was 
the most difficult to 
decompose, is reduced 

5 to 7 per cent. The 
gas has only a very 
slight odor, which is 
likely to prove very 
convenient to passen- 
gers in the case of 
free balloons with 
open charging tubes. 
Furthermore, it con- 








to the tsland section 
work was maintained 
at a much higher 
preasure, 2,000 feet of 
foundations being 
completed in a year, while in two months alone 1,145 
blocks were set in position 

The width of the structures ‘at foundation level 
ranges between 52 and 57 feet In the case of the east 
ern arm the width at deck level is 47% feet, while that 
of the southern breakwater is 40 feet, and the Admi 
ralty pier extension 45 feet In all cases the height 
of the deck level above high water spring tides is the 
same, viz 10 feet 

The extension of the existing Admiralty pier was 
commenced in August, 1899. This arm was to be dou 
bled in length, that is, to 4,000 feet; and in this case« 
owing to the existence of a revolving gun turret on the 
old pier head, which it was decided to retain, the pier 
had to be widened for a distance of some 690 feet in 


order to permit the railroad tracks serving the steam 






ship berths to be laid 


Both the western and eastern piers are provided 


with a parapet 11 feet and ide respectivel 
the top of the former being 434 and that of the latter 


39 feet above low water. The deck of the south break 
water, however, is quite level, though similar pro 
vision can here be made if and when desired 

The works have given employment to from 1,500 to 
1,800 men: and considering its character, the accidents 


and fatalities have been insignificant No deaths 


nermanent iniuries were recorded in connection with 
working in compressed air, either in the diving bells 
ire ‘ During construction several excit 


wecurred While the south breakwate1 





onstruction. the liner “Deutschland” ran 
into it, seriously damaging its stem, and removing a 
ma of masonry As at ilt several blocks had to 
be removed and reset T irry out this work, an in 
genious hydraulic rar VAS ¢ cially evolved, compris 
ing a horizontal cylind I tical rams capable 


150 tons, by meat if which the 


of exerting a lift 


Front elevation and longitudinal 


A NOVEL BOILER AND FURNACE CONSTRUCTION. 


stack. Great care is taken to proportion the stack to 
the surface area of the tubes and flue so that the 
highly heated gases will pass slowly through the 
boiler and deliver the maximum number of heat 
units for the generation of steam. The side grates 
of the furnace are provided with rocking bars which 
may be cperated individually, but they are prefer- 
ably connected to a single shaft, as shown in the il- 
lustration, by which they may be operated all at 
once, either by hand or mechanically to shake the coal 
downward toward the bottom of the grate. The lower- 
most part of the grate is provided with a section which 
may be reciprocated lengthwise when shaking down 
the tire Ordinarily, the fuel tends to feed itself 
down the side grates, and it is mereiy necessary to 
supply it with sufficient coal at the top. The fuel 
is thoroughly dried as it progresses downward so that 
there is little chance for the production of smoke 

pite the fact that the inner wall of the furnace 
consists of the water-cooled boiler shell. Most of the 
draft supplied to the furnace enters the side admis- 
sions of the ash pit, which are provided with dampers 
to regulate the in-take of air 

In the spring of 1907 one of these boilers was in- 
stalled in a factory at Dover, N. J., to take the place 
f two boilers of 50 and 60 horse-power respectively 
The new boiler on the usual rating oi grate area to the 
tube and flue area should have generated about 74 
horse-power, but under test it was found to develop 
98.5 horse-power. Formerly a stack 120 feet high was 
required, but with a new boiler the stack was re- 
duced to one extending but 25 feet above the boiler 
The boiler was 6 feet in diameter and 11%, feet long, 
containing 84 3-inch tubes The neck of the main 
flue was 9 inches wide and 56 inches long, while the 
flue was 27 inches in diameter. 


This boiler has been in use constantly ever since. 


tains neither benzol 


section, showing the curved grate and interior details of the boiler. nor any other heavy 


hydrocarbon capable 

of attacking the bal- 

loon cover. The theo- 
retical fact that coal gas is decofposed by great heat, 
which is underlying the process, has long been known, 
and seems to have been first discovered by Bunte 
about forty years ago. However, the difficulties so far 
experienced in utilizing this reaction for the produc- 
tion of a light gas on an industrial scale proved far 
greater than had been supposed. The most important 
point was to produce this gas during the ordinary op- 
eration of the gas works, and in the same retorts in 
which the ordinary coal gas is generated. The in- 
ventor therefore used the vertical retorts of the Des- 
sau gas works. He is now engaged in experiments 
intended to ascertain whether the process is adaptable 
also to horizontal retorts and other types. 


->-? > 





(The Washington Aqueduct, after forty-six years of 
service, is in excellent condition, according to the last 
annual report of Major Jay J. Morrow, of the United 
States Corps of Engineers. This aqueduct crosses 26 
valleys on 4 bridges and 22 embankments containing 
culverts. The only signs of deterioration were found, 
it is reported, in unlined portions of the conduit 
where a small quantity of rock had fallen from the 
roof and side walls. It was noted that the mortar in 
the brick masonry in the lined sections, although in- 
ferior to present-day Portland cement, had not been 
washed out of joints to any great extent. Recent ex- 
periments showed that 90,000,000 gallons per day is 
about the maximum carrying capacity of the aqueduct. 

———— —>~+-¢ +a — — 

According to the Railroag Age Gazette, the Mexican 
Railway, which recently equipped thirty of its loco- 
motives to burn oil, has been unable to get an adequate 
supply of this fuel, and has had eighteen engines re- 
converted into coal burners. The oil company which 
failed to carry out its contract, it is reported, bears the 
expense of the change. 
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CURIOSITIES OF SCIENCE AND 


NEW METHOD OF CARRYING AN UNCONSCIOUS PERSON. 

A new method of carrying persons who are un- 
conscious, injured, or otherwise incapacitated is being 
used by the New York Fire Department. Ordinarily 
the unconscious man is turned face downward and 
then lifted up on his knees, after which he is placed 
across the fireman’s shoulder. The new method con- 
sists of throwing the burden across the back over both 
instead of one as heretofore. The right 
upper arm of the man that is being 
the fireman’s arms and 
body close to the armpits. This leaves the fireman’s 
forearms and both legs free. Formerly the fireman had 
the use of but one hand and arm, making it a dif- 
ficult matter to carry a victim down a scaling ladder. 
With the method the weight of the burden is 
supported in a position where a maximum load can 
be carried with minimum exertion. The one that is 
rescued is firmly locked on the fireman’s shoulders by 


shoulders, 
thigh and right 


carried are gripped between 


new 


the powerful muscles of the shoulders and upper 
arms. With both forearms and hands free the fire- 
man can carry a burden down a vertical ladder 


without danger of falling and can even slide down 
the ladder after a little practice. To. Dr. Charles H. 
Duncan, whose work at one of the emergency hospitals 
of this city has brought him into contact with firemen 


and others injured at fires, the New York Fire Depart- 


Scientific American 


“How long did it take you to make them?” I in- 
quired. 

“Time? Oh, don’t mention it. 
any record!”—Edward F. Bigelow. 


I didn’t dare keep 
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A VACUUM CLEANER FOR CLEANING STREETS. 

The war against dust which is now so successfully 
waged in houses by means of vacuum cleaning ma- 
chines should undoubtedly be extended to include 
street cleaning. It is just as important to keep the 
dust down when sweeping streets, and more so because 
street dust is always heavily laden with disease germs 
constant menace to passersby and par- 
A machine has just 


which are a 
ticularly to the street sweepers. 
been perfected which prin- 
ciple of the smaller household vacuum cleaners. The 
dirt and refuse of the surface over which the machine 
travels is gathered by rotating brushes and then by 
pneumatic lifted into conduits, 
where the heavier parts of the refuse are extracted and 
deposited in closed receptacles. The fine dust which 
it has been impossible for mechanical sweepers as 
heretofore devised to dispose of is carried onward in 
down so that it may be 


works somewhat on the 


power is sucked or 


closed conduits and wetted 
taken off in the form of silt. 


The suction mechanism is operated by the engine 




















CARRYING THE MAN DOWN A 
SCALING LADDER. 


ment is indebted for this new and practical method 
of carrying an unconscious person. 
—_—— 2-2 ___—____- 


EXPERT CHAIN WHITTLING. 

For several years I kave been collecting specimens 
of expert jackknife whittling. Among those who have 
contributed specimens is Mr. George W. Lockwood, 
Long Ridge, Conn. About two years ago he supplied 
specimens of chain whiitling from a “broom- 
stick” that were far above the ordinary. For a time 
I regarded best in existence, A little 
later I obtained some triple chains from a Philadel- 
phia expert that slightly excelled those by Mr. Lock- 
wood, whose attention was called to the Philadelphia 
work. Mr. Lockwood determined to “go him one bet 
ter,” and the were the two chains and orna- 
ments shown herewith. far better than 
any others I have been able to obtain. Each chain is 
from a piece of wood of broomstick shape; the cutting 
is without break and with an ordinary jack- 
knife. The “nested” hourglass sections are especially 
intricate and skillfully done. The inner “glasses” turn 
readily in sets or sections. As will be readily seen, 
the links are symmetrically shaped and well finished. 


some 


them as the 


results 
These are by 


done 











LIFTING THE MAN ONTO THE BACK AND 


SHOULDERS. 


which propels the machine, the power of the exhaust 


being utilized in the process of separating and reduc- 
ing the dust 
By actual tests most ad 


made under the 


recently 


gi 


INVENTION 


MOTOR AMBULANCE FOR DOGS, 

A curious motor ambulance for dogs is to be seen 
in the west end of London. This ambulance is the 
property of the Animals’ Hospital, and is used for 
conveying dogs to and fro. It resembles a Noah's 

















MOTOR AMBULANCE FOR DOGS. 


Ark in and is 
motorcycle, to which it 
ingenious coupling device which 
lance overturning when traveling around corners. The 
ambulance is mounted on easy springs, is fitted with 
pneumatic tires, and is well padded inside in order 
to minimize vibration. Being motor drawn, it can do 
long journeys expeditiously, and ailing animals can 
be conveyed to the hospital and treated without delay. 


drawn by a 3-horse-power 
is attached by means of an 
prevents the ambu- 


shape 


wee 


A NOVEL BRIDGE CONSTRUCTION. 

An emergency bridge construction which appears tc 
have considerable merit was recently exhibited be- 
fore the British War Office. It comprises only three 
different pieces, illustrated at A, B, and C in the accom- 
panying sketch. The part A is the compressional 
member, and is the only part which would have to be 
carried in stock. Parts B could be chopped out of tim- 
ber growing in the vicinity, while the tie reds € could 
be formed on the spot of rope or preferabiy wire. The 
construction of the bridge will be understood by re- 
ferring to the members shown in dotted lines at the 
right-hand end of the bridge. A crossbar which runs 
through the last compressional members of the bridge 
serves as a pivot for two more compressional members 
that are centrally fulcrumed thereon. When the two 
compressional members are swung around, as indicated 
by the arrows, the tie rod is drawn taut and serves to 
take its share of the load. In building up a bridge of 
this sort, the outer end could be supported on a boat or 
pontoon while the engineers were adding the successive 
pairs of members to the shore end of the bridge, until 
a sufficient span was produced to reach across the 
The construction was designed particularly 
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NOVEL TEMPORARY BRIDGE CONSTRUCTION. 


verse conditions this sweeper has shown its ability to 
clean in an hour as much 
fashioned horse-drawn sweeper will sweep or brush in 
six hours. 


street surface as the old 








for use in reinforcing a concrete When used tn 


arcn 


this y, the « ressional bar yuuld be placed at 


the outside, and after the concrete had set they could 
be removed for use in building the next arch. 


























SPECIMENS OF CHAIN WHITTLING. NOTE THE “NESTED HOURGLASSES.” 


VACUUM CLEANER FOR CLEANING STREETS. 
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RECENTLY PATENTED INVENTIONS. 


Legal Notices 








Pertaining to Apparel. 
NECK TIE-FASTENER AND COLLAR 
BUTTON Tr, Parwortn, Portland, Ore The P A | e N | is) 


object of the inventor is to provide a combined 





cktle retainer and collar button, which can 
In asily ineerted in and removed from a INVENTORS are invited to communicate with 
stiffiy-etarched collar, and which in its pre Munn & Co., 361 Broadway, Sew York, or 


625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 


ferred form effectually conceals the tle fas 


tener The retainer and button is preferably 
made of a single dat plece of metal, although ventions, Trade-Marks and Copyrights 
it may be produced by other means registered. Design Patents and Foreign 
Patents secured 
A Free Opinien as to the probabie patenta- 
Of Interest to Farmers, bility of an invention will be readily given to any 





inventor furnishing us with a model or sketch and 


BALING-PRESS . 1. W Rowse n, IR., Lan a brief description of the device in question. All || 
caster, Pa his is a powerful and simplk communications are strictly confidential Our 
press for tobacco and like material It can | Hand-Book on Patents will be sent free on 
be easily manipulated by one operator and the request. 


and 
which per 


Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 


material to ompressed can be rapidly 


easily formed into compact bales 


positioned therein 
and there 


mits twine or the like to be 
to facilitate the 


binding of the bales, 
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are special locking means for holding the Branch Office, 626 F St., Washington, D. C, | 
folding sides in position | 
WIRE-STRETCHER.—J. B. Davis and F.|—— | 
Anan, Wisner, Neb. This stretcher is ar INDEX OF INVENTIONS| 
ranged ft permit properly stretching wire be 
tween po or around a corner post, and t For which Letters Patent of the 
ol the « tched i ti t is istened | 
hold , tened | Unitéd States were Issued 
in pla ‘ wit! t dang f using any | 
ck between the post and stretcher, and to| for the Week Ending 
w f adily spl ng adjacent wires with | January 11 1910 
ou ' r being in the way of the | : , | 
operator making the splice |} AND BACH BEARING THAT DATE 
SPRING-TOOTH  CULTIVATOR G a.| See note at end of list about copies of these patents. ] 
Bearepen, Cypress, Ala This cultivator is of a — - — 
‘ vr ’ resents i ON rf | ‘ | 
. pe tat p t ross-bars to which | ,ajusting device, H. D. Chapman 945,909 
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djnating he rositio rf ese ar es gusen 046,500 
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aired ” _ . echani , aur Air compressor, ( G. Simonds 945,988 | 
i rr adjusting mechanism will insur Air drying apparatus, Reynolds & Norton. 946,069 
that the bare will hold themselves perfectly | Alarm. See Burglar alarm 
rigid in their different adjusted positions Ammonia, manufacturing, F. W. Frerichs.. 946 
Amusement apparatus, A. Bragg 46 
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Anvil for steam hammers, A 
Armor plate and other article of steel, I 
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Automobile steering and motor controlling 
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frame giving the finished basket strength and Bag making machine, A. J. Wikander 
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wre > wre —_ . » « . a Rearing, roller sids dg. § o’Connort 946,261 
UOUS EXTRACTION OF ZINC FROM ITS | Reater,’ whipper, mixer and masher for | 
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Bench clamp, R. J. Colwell 


a continues manner for 
Berths. curtain ares nt for sleeping car, 


therefrom, and permitting the heating of crude J. W. Winn . P 946.417 
biends without it being necessary to previously | Bicycle frame, "A Levedabl 946,145 
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- . : nTePT we cE DE Blade holde sharpenter, A. A. Bns 

STOPPERING FOR BOTTLES INTENDED | "#4, bolder and sharpenter, A. A. Bus- 
rT’ CONTAIN VOLATILE LIQUIDS.—J. | Boat, 8. ©. Johnson 

- . _—s Sobb single res ace c. 

Benert, 47 Rue Blanche, Paris, France. This «ape mgle thread lace, ! 


Hi. Newhall 
Knowles 


toller circulating device, FI 
Boiler furnace, steam, C. H 


device enables a capillary orifice of larger di 


ameter and the capillary orifice employed for 


Boller furnace, steam, T. Seevers 
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Building frame, € Worthington 
other The balls are then taken out and] Ratiding work, process of and 


apparatus 
llahan . % 
t 





placed !p a measuring frame, and the number for producing, L. Ca 
J 


Burglar alarn 





of squar inches occupied by the balls is as Bureiar alarm and tetect eitaee” ane 
ertained bined, J. G. Nolen O46 
turling comb, Maryns & Verlinde 946 

EYDSHADE J 4 BRLACKSTOCK Seattle, | Cabinet, cotton sampler’s, | I sow 916.42 
Fs Cabinet druggist’s, M. P. Schwartz 46, 

Wash The object of this invention is to pro- | Capinet, spool, O. & Engel 46,116 

vide a shade which will effectually prevent | Cables, machine for armoring, E. Witzen 

4 mann . ‘ 046,000 

light rays from reaching the eyes, and it !8/ Cake trimmer, F. Smetana 946,159 
especially adapted for use by people desiring | Calcium carbid, manufacture of, H. L. Hart % 


enstein ° coceee 046.2 


to sleep in the daytime, In order to obviate the Caleulating machine. 3. T. Howieson 
necessity of darkening the room Calculating machine, E, Jahnz 
Calender rollers, device for the automatic 
GASTROSCOPE M SussSMANN, Bertin, introduction of cloth between O. Girndt 
. me Candle shade holder, G. L. Lang. 9 
Germany This gastroscope comprises a hort- |; ap, W. Abrahams ‘ 
gontal and a vertical part The latter when |Cap, sleeping, A. Brisbane 
: Car bolst rm. if. Benners 
flexible is easily introduced through a feed] ¢@,, coupling, I Waskburt 
pipe inte the stomach, after which it is|Car fender, 0. J hmitt 





freight, W. J. Brennan 
railway, F H. Lis 


Car ning, 
Car, passenger electric 

coln . 
Car replacer, 


This part 
After ex 


examination 
angle 


traightened for the 


can be “l through any 





Coleman & Abrames 





amination the vertical part is turned into its Gat’ veaee. metallic, 3. %. Cenwford 
lextble state, so that it can be easily drawn | Car seat, F. Hachmann 
out Car underframe, C. T. Westlake 
Car wheel and axle, B. L. Worthen 
Cars and other vehicles, fender for, J \ 
Wiedersheim 046,180 
» ow bs Cars, emergency exit for suspension rail 
Heating and Lighting. ways, Butler & Rockman 045,748 
ADJUSTABLE HANGER FOR LIGHTS. Caramel holder, 8S. B. Lafean 945,788 
, W . ‘ ies . 1. . 4 Carbid and products of same, manufactur 
Hi Hiinps. Hillyard, Wash rhe purpose of ing, H " Hartenstein . 946,432 
ntor 1 to provide novel details of |Carbid, manufacture of, } L. Hartenstein 946,433 


Hartenstetl: 

46.497. 946.511 
holder, H. L Hartenstein 46,434, 946,435 
manufacturing purposes, H 


by P net , 
that is Carbid, manufacturing, H. L. 


suspension 


adjustable hanger 
idapted for the 


Carbon 
Card record for 














of r tl like from an overhead sup x eon 
, . , : pk esata. Zimmerman 945,897 
pert, and ena i vertical adjustment of | Carriages and vehicles, child's seat for, E 
it lerhy . 1 red height A. Thomas 946,520 
Cart, dumping hopper Pr. Haerst 946,450 
- fies ‘ > ef we j yj) | Cash register, electric. J. P. Cleal 945,912 
Nort ca patents wil! | Caster, roller, W. Peet 945,981 
be furnished M & rt cents each, | Catch, safety, J. Stamp 946,284 
” " ‘ ; Cattle guard A. M. White 046,478 
lease state the ne ntee tle o 
_ . , title of Cement posts, wire fastener for, J. L. Set 
the invention, and dat f this pape tles 946,075 





Concrete 
Concrete 
tiona 


onereter’ 
‘ondenser, 
t h 


ndimen 


ooking 


the temperature of, Nielsen & Kristen 
sen 
Cooking utensil, J. F. Milligan 
Cord twisting machine, G. 8. Spencer 
Cores for worm gears, apparatus for mak 
ing, J. A. Hallander 
Cork articles, treating, G. H. Gillette 
Corset, apparel, D. Kops 
Corset, apparel, D. Kops 
Corset clasp, M. W. Hoffmann 
Cotton checker and cultivator, R. Hami'ton 
Cotton checker and garete, R. Hamilton § 
Couch, folding, D Travis 
Cradle, C. P. De m ik 
Crate, folding shipping, A. Wrss 
Cream separator liner, E. R. Bailey 
Culinary utensil cover, B .. Reeves 
Current motor, alternate, V. A. Fynn 
Current motor, alternating, V Fynn 
Current motor and generator, alternate, V 
A. Fynn = 
Cut-out, J. G. Swatiow 


1 


articles, 


Cutter See 


Cyele sta 


Datum and 


Desk boo 


nd, m«¢ 
reco 
k rack, 


H. W. 
ventrifugal, F. <A. 


switch, J 
hotels guest aeb 
slip clip for issuing bill, 


fety hook for “side 


Mundhenk 

D. Ramsey 

directing 

portable, J. K. Bri 

Munn & Plumtree 
F. J 


Ww ater t« 











. Palmer 
BE. M. Hewlett. 
Peglar 
electric, 





te, 


BE. McCreary 

H. Geisenhoner 
W. Runge 

Otis 





Raschick 


av 


ing, Meyer & Holst 


and distributing 


making, R 
composition for, 


nd over, 


curre nt mo 





poe 


"Dinsmore. 


apparatus for 


Hughes. 
device, E 


D.* Powers 
Higley & 


apparatus, L. W. Lueli n 
vertical flue, C. Wilke....... 
brown, M. Kahn 


makine same, A. G. 

aking artificial stone 

Higgins oe 
motor, single phase, 


tru 


of 





Flue cutter; 


Desk furniture, 


Desk 


Diaphragm 
Die, O. M. 


Directory, 


Dish lift 
Display 
Display 


ing 


Distribution 


Doffing 
Door, Ha 
Door, N 

Door 


rt 
Ps 


hanging 


furniture 


mote 
Pat 


mechanical. F. G 
device, 
apparatus, card, C. 
shelving, J 
system, C. P 
mechanism, F 


& I 
nine 


Trenchard 
Door lock, W 








Door s 

Door, sl 

D ¢ 
Hazard 


Dough mixing 
equalizer 
regulator, 
clamp, H. 


Draft 
Draft 
Draw 


Drawer handle, 
Drawer support, 


{ 

( q 

i Ider R 
Container forming machine, J. C 
{ 


device, 


ing machine, O. E 
quadding apparatus of 
Bee 


Woodroffe 


Pugh 
Wilson, Jr 


instrument for 


itor, W. 8 
rding sheet, 
Ww. B 
A. A. Low 

A. A. Low 

wv, H. M. Stevens 
terson 


Park 


Bonin & 
Clear 


Lister 
loefer 


H. Thomas 


Smiley 
H. T. Cornwall... 
A. Knoke 


et 


Updegraff 


Hall 


Beaulieau 
ie 


tassick & Mosman 


extension, W. D. 


Drier. See Clothes «u.ier 
Drop feed 
Dumb we 
man 
Duplex 
Dust pan 
Dust 


blac 





niter 


S 


brown, 


Dye, brown, 
Dynamometer, 


Dynamometer, 
tegrating 


Egg beat 
Egg beat 
Electric 


er, 
er 


charges 


lubricator, F. Lowry 
or 


two-pole 
Ww 
removing 


azo, 
M. 
M. 


A. 
C 


and gases 
G Cottrell 


Electric 
Electric 


lectrical 


Electrical 
bard 
Slectrode 


Thomas 


k 
I 
Electric sys 
I 
I 


conduc tors, 
s 


mach ine, 
machine, 


7 


Electrolytic 
Electromagnet 


tem 


circuit 
distribution 


ry 


cell 


Slectromagne tic 


tlevated 
tlevator 


levators, 


carrier 


Transportable 


I 

k 
Electromagnet 
I 

I 

I Ree 
I 


storage 


T. Byers 
Embalming 
Embroidery 
Engine lubricating device, gas, F 

F 


inst 


hoop, W 


Park & 
indicating, 
w.d 


lift, McCamey 


switch, P 


Kahn 
Kahn 


reco 

Crowell, 

Cc. Poore ‘ 

A. Nichols 
between 

effecting 


dynamo, J. W 
dynamo, R 
vapor, C. P 
protector, R. 


apor electric 


zi = 


jachelet 


E 






A. D. Hadsel 
earrier for 


rument, H. J. 





Phillips. ... 





system, A. 


; A. Burlingame. 
device, H. G. Ge 





Dunning 
D. Chamberlain 
apparatus, C. Johnson 
©. Gunther et al. 


cond 
interchange 


connector for, 


Higgins 
or 


plaster, 
V A 
Hunt. 


matter, R. D. Powers 
or pole 0. Doughert 
piers, columns t sec 
orming, J. ¢ Barnes 


Thompson 
indicating 


twine cutter 
Harley § 
Phillips ¢ 


pwhsend 


Steinmetz 


sliding, Lamphier & 


H. Helle 

G. Petersor 

swingle tree coupling, 8. I 
apparatus, H. H. Wils 


Patterson { 


& “Zimmer 








of, I 


H. G. 


surleigh 


Flagg 
Steinmetz 
Wiesinger 


S. Hub 


apparatus, P 


Hayden... 


ssinger 


elevator 
portable, F. 


Birkenkamp 
Maynard 
A. Jahnke 
H. Armstrong 

controlling de 


Engine starter, gas, 
Engines, automatic throttle 
vice for, Briggs - 
Engines, safety attachment for hoisting, A. 
I Le Grand 
Envelop, souvenir, I. F. F arlow 
Equalizer, H. F. Brandes 


Excavating 


Exhaust 


Explosion engine, 
liquids, 


Explosive 
Heer 


Explosive 


Extensior 
Fabrics, 

leno 
Fan and 
Faucet a 


he: 


8, 


nt 


orate for the 
King 

sunshade, 
strainer, R. B 
machine, R. W. H 


nd 


apparatus, L. A. 


mix 
able, 


Fence making 
Fence post, 


Fence 


wire 


metallic, J. W. 


A. Sorge, Jr 
H. Sobniein 
plant for 


ing machine for, 
J. 0. Johnson 


combined, H 


reeling apparatus, A. 
H. W. Wardwell... 


Filling device, 


Filter, G 
Filter pulp washer, 


Fire escape, 


Fire extinguisher 


relea: « alarm box. for, J. G. 
Firearm, W. H. Gates ae 
Firearm guard or deflector, H. B. 
Firearm sight, G. R. Henkel .... 
Fish trap, J. P. Cleary ......... 
Flat ion, J. Courtenay oan 
Flower holder _A. Hoffman 
Flue cutter H. Damon 7 
Flushing devic F. F Hawkins 
Folding chair, J. Hajos ‘ 
Folding or collapsible box, case, 

like, D. Parkins 
Fowl, hardening feet and legs of. 
Fruit gatherer, J W. Drevperd 
Fulerum block, Cox & Gallagher 
Furnace, A. Schmidt 
Furnace, R. H. Vondenbosch 


v. 


Sponenbarger 


, Sochurek 
Cc. Baird 
systems, 





“i. 


production 


F 


Desy 


storing Ww 


Talley 


Sprinzel 


Altmye T. 


Christ 


automatically 


Nolen 


Febiger 


and the 


Gas and a furnace, combination, F. J. 
Park PTY T TTT TTT TT TTT TTT Te . O46 
. 946.2 Gas ap an Bo We SERED ous cnswacen o4e 
945,846 | Gas burner mixer, B. A. Geurink...... 
Gas fixture, A. Jarmolowsk; . 
946 8 generator, acetylene, W. * “Res addy 
945, ias hanger, M. Nuberg 





























of 


Jessee 


OD. donchiwessheradat 

boiler, M. Cc. Hawl P. énckow 

Furnace grate, H. C. Chamberlin.......... 

Furnace regulator, J. . Kees ee 
+ Furnace regulator adjusting means, 


3,008 | Furnace, U. 
3,444 | Furnace door, 







946,178 





78 








Dresp Ce sesvoscccsscer 945,766 
Furnaces, automatic draft r . 
We WOME 2 vccsccivesoc 945,831 





Furnaces, blast pipe for blast, Shutts & 
McHagh 946,404 
Furnaces, method and means for feeding the 
trucks in channel, P. Harden .. { 
Furnaces, rotary grate for, H. EB. Wallis 
Furniture clamp, J. W. Connaty. 
Fuse block electrical, Moffitt & Andrews. . 
Game, We Ac GHORT. scccccsccacese 
|Gambrel, automatic beef spreader 6. H 
Baust .. Seber ssdceoes 
Garment fastener, J. C. Carter 
Gas analysis, apparatus for, 
Staley 





946,195 
946,011 


Bartlett «& 
945,740 















cut-off for, C. E. 


George 


Gas mains, automatic 
Lahmers 


Gas producer, J. R. 











Gas purifier, S. G. Merrick ... er 
Gas scrubber apparatus, A. M. Gow.. eee 
ar cutting machine, Spencer & Speirs. 

aring, change speed, J. I Apjohn 


Melville & Macalpine 
Melville & Macalpine 


reduction, 
reduction, 


945.948 | Gearing, 
Gearing, 





946,503 | Glass, device for spinning, I. Weiskopf.. 
Glove, bricklayer’s, B. L. Sprague..... 
Governor, engine, D. W. Payne, reissue.... 

945,892 | Grader, road, F. A. Mattson .. 

945,800 ain distributer, C. W. Camp 

946,343 nin dump, E. & F. I. Merritt. 





Grunw aldt 





ain growing apparatus, A. W. 
Grain, means for Sores: seed, 
iels 


Grate, Bartlett 
Grate 1 automatic, 
Grease cup, C. F. Tucker 
Grease lubricator, H. 8. 
Grinding disks, producing, F. N. & F. E 
GOeGMee .ccccicss - ° 
Grinding machine, C. Hi. Norton et al. 
Grinding mill, F. B. Canode 
Grinding the teeth of gear wheels, 





machine 








for, F. A. Phelps : 946,153 
Gun, recoiling barrel, e Johnson . 946,134 
Gun sighting apparatus, Schneider & PI 

TRMTIRO ccccsccccscces os 946,402 
Gyratory crusher, BRB. Rhodes. O45 806 





Hammer, BE. A. Keeler 

Hammer, bush, J. H. Sweetland ° 
Hiammer, electrically operated, L. 
Hammer, pneumatic, C. L. Jones 
Handle. See Drawer handle 
Harness support, W. W. Dilleman. 
Harrow, riding, 0. Goodale 
Harvester, cotton, D. H. Maye 
Harvester cutter bar, G. Bradt 
Hay cocker, R. W. Allison 
Heat radiating device, C. H. Way....... 
Ileating apparatus, steam, G. P. ae. 
Heating system, B. F. Seymour . ° " 
at cutter com 


Paulero 











Hinge gage and hinge 

PEE ee Gs ED Kcvcscavececs 
Hinge, gravity, J. A. Stuart 
ae OT Ree er ne 
Hopper dredger and barge, F. Lobnitz. 
Horseshoe, F. Clark ......... oe ‘ 


Horseshoe, T. L.. Hites Jn ake 6 
Hose pipe connection closure, G. R. Cham- 
berlain et ee . ° ° 

Hot water furnace, D. J. Archer 
Hydrocarbon injector burner, E. J. 
Ice harvester, A. N. Habberley =e 
Icefield scraper, A. Krajeck .. ae 
Illumination system, C. P. Steinmetz 
Impression apparatus, L. Huffman.. 
Indexing book, C. H. Drake..... ‘ 
Internal combustion engine, H H. Simon 
Internal combustion engine, Low & Hertz 


Achee 





Iron or steel, tre atment of, 
kinson . . 
Jack for repair “shops =. ae 
Jar closure, EB. Hill ....0- 
Joint cover, A. G. w illiams 
Journal box, G. W. Lewis . 
Journal box lid fastener, T. 
Journal box lubricating device, 
Junction box, T. E. Murray ° { 
Keyboard « ating mechanism, Knudsen & 
Key fastener, C. 0. Shaub 
Key receptacle and chain, 








comb ine a, £2 


Field ‘ . . 946,119 
Kiln, T. M. Wilson 946,086 to 946,089 
bottle, I. Levi 946,517 


producing braided or 


machine for 
plaited, f OS PP Fe 946 007 
amp, Harthan & Dalton ead 


W. D. Ryan +s 
carriage. R. E. Cole.... 
Buchanan. . 
petroleum, M “Malkiel 
for vapor, 8 E 


I 
Lamp, 
Lamp 
I 

I 

I 





amp burner, R. V. 
amp, incandescent 

amps, adjustable support 
Flichtner otsoe 

Lamps, ap paratus for exhausting 
& &. & . 





946,027 
incandes 
945,823 


045.917 cent, » O. Wadsworth 
Lamps, carbon feeding mechanism for arc, 
an | L. O. Kozar 


metallic attachments for 
Avaria 


for ine “andescen nt, H. T 


Lamp obtaining 
incandescent, P. 

Lamps, pull socket 
"aiste .. 





946,413 





Last, shoe, A eee 2 ipa poe 
946,045 | Latch, gate, G. Mitchell 
|} Lathe. turret, F. K. Hendrickson.......... 


Hendrie kson. 
H. 


946,079 Laundry iron, electric, E. ichardson 


3.040 | Lawn sprinkler, E. P. Krider ...........-- 
3.193 Ledger, loose leaf, C. A. Hofstette r. 
Lettering device, Black & Morris. 





(Levee builder, D. J. La Bauve 

Level for measuring angles and inclinations, 
, spirit, A. Stauffer ° ° 
‘Life preserver, J. Ellendman 
946,008 | Lightning arrester, P. H. Thomas aoe 
Arduino 






768 
946. 080 





945,741 | Liquid heating apparatus, P. T. 946,311 
946,452 | Liquids from barrels into storage recepta 
946 discharging, R. 


cles, apparatus for 








O45 Hausdort 65960 66 SbEP ROS c 6650s 088 
Loading machine, G. Kruse ........ 
Lock. See Door lock 
Tack, C. BM. Taowe ....cccoscce 946,240 


Locomotive ash pan, : A. Hok E . 946,440 
Locomotive driving boxes and the like, liner 
for, G. Hall oe aXe 
Locomotive engine, H. 8. Vincent. re 
Locomotive strainer, Bowman & Harme 
Loom connecting rod and Iecpecatmsiggis device, 
W. P. Evans . 
Looms, lay for narrow ware w. 
Lubricator, Krick & Thompse.......... 
Mail bag delivery apparatus, G. H. Mueller 
Mail delivery apparatus, J. J. McGrath. 
Mail distributing rack, y Carpenter. . 
Mail pouch receiving and “delivering mech- 
anism, J. & B. Frankfort 
Mandrel, piercing, R. J. Gardiner 
Match box, Fleming & Royster..... 
Match box and cigar cutter, H. 
Matting roller, A. E. Shannon 
Measuring apparatus, W. W. Nicholas et al. 
means A 








Ww attie. 














Measuring system and therefor, 

cP. Standen ........ Sccecraceryeutve 946,471 
Mechanical movement, H. J. Andre..... 945,835 
Mechanical movement, D. C. Woodworth... 946,188 
Mechanical movement, F. L. Bowles...... 946,198 


Merchandising sample, S. H. Stix 946,165 


Metal articles, an»aratus for cleaning, Phil- 







lips & Hambuechen ...7........-.++++- 945,866 
| Metal articles, cleaning, Phillips & Ham- 
WUCCROR coc ccccccccdecsredsscccecccess 
Metal plates, ‘machine for upsetting, q 
‘armelee 04.0 eee cs bee bac eb eho cdene 


Metallic mold. H. G. *Larzelere 
Meter. See Water meter. 
797 | Micrometer. D. Peters 
946.046 | Milk can, T. W. 
946,424 | Milking machine. R 
946,496 | Mine shaft safety device, . > 
945,869 | Moistener, envelop, J. F. Pomphrey. 
045,004 | Mold, J. B. Blaw 
‘ 
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= 
18 66 99 Foot ana Mop, Te EE . ov 54x0déidsieeeee 945,772 > Saw tool, C. L. Johnson ....... TTT -». 946,048 
3 Power Music chart, mechanical, 8. B. Turner. 946,291 “McDONALD’S _ Sawdust conveyer, J. Class ....+.seeereees 946,336 
38 Screw Cutting Musical instrument attachment, C. i. Sawing or felling trees, iad hine for, M. L. 
5 wars se * : ee a ae th 946,340 I ed H dr. uli Fagee asevecaseearecnsscnssounrens 945.773 
: 7 Musica ns rumen automatic », Welin.. 945,883 Sawmill gearing, E. H. Chandler. och ae ° $26, 2 
6 “Creat Lathes rte instrument, —-" P. Welin.. 945,887 mprov y a cs Seale illuminating device, computing, ©. B. 
, Musica nstrument, mechanical, EE. . ‘“ . GEE. ode bi cde bub dba tes Gb tbh es 46 447 
1 FOR FINE, ACCURATE WORK Weed. RENEE. n0ascdeeJaccackavacshosn 13,076 For Sugar Mills of any Size Scale, proportional, N. M. Blair ...... 46,483 
‘ Send for Catalogue B, a" yy automatic playing at- Seale, weighing, J. M. Triner......... . 046,289 
’ tachment for, P. Welin ............... 945,885 Increase Extraction. Greater Security against Breakage Scissors, ©. N. Wikander ........ 946,414 
— a MPG. CO. Musical instruments, controlling lever and Scissors, F. O. Homme et al...... 946,441 
695 Water Street, fall board for automatic, P. Welin..... 945,886 JNO. S. McDONALD Screen, C. C. Armstrong ............ 
Seneca Falis, N. Y,, U.S. A. nonsieet instruments, pedal sseshanioms for, P - Screw cutting attachment, F. E. Anthony 
BRR res re See 945,882 atentee Sole Manufacturer crew seat, C. J. Anderson ... dy 
+ t ” d F . L th Musical eeteemnenes, tracker board for au- 1008 Magesine Strest, tow Orleans, La., U. S, A. | Screws, guard for set, W. H. ‘Ackermann 
= tomatic ’ Welin ti cusenerie 945,996 * WOOk, Ths: Te CEWED cencccccscitcces 
’ ngine an oo a es Musical instruments, valve for pne umatical- — — Seal, car door, W. Reichert ........ gees 
i MACHINE SHOP OUTFITS, TOOLS AND ly controfied, P. Wellm ........ccses0- 945,884 Seal fastening, T. EB. Murray ....... 
I SUPPLIES. BEST MATERIALS. BEST Name register, F. W. Leuthesser..... 946,446 orliss Engines, Brewers | Sea! fastening, T. B. Murray ....... 
. WORKMANSHIP. CATALOGUE FREE oe ad s calculating instrument, E. Hill, tlers’ fort iner: «ine VILTRR Seal for holding knots, metailic, I. 8. Brass 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. ‘nts a oe . bey 4 a urG. CO. 899 Clinton St,, Milwaukee, Wis Se - wton «2... eas sees ‘ 
6 Necktie holde 4 fc ; ne gligee § hii. ‘6 ; ‘« gi Sealing pecking, liquid. K. Abiquist. vel 
and Turret Lathes. Pian- p Bolde 4 cligee 8 » K. chine, envelop, 
1 Foot and Power 3: Shapers, and trill Presees.| | Ruebe 5 -.o-. cpa <p Sn 2 EXPERIMENTAL WORK.| 1B. J. Bransour oo... 045.744, 945,888 
6 SHEPARD LATHE CO., 133 W. 2a’8t. Cincinnati, O. or gg . ae homburg, - pevsstsases developed. Special Machinery. gees qpverates, oar & Tg 045,743 
. Nest, iterchangeable hen’s, ° oettcher. . ailing device for bottles. ‘arde Ts 
4 Y. PATENTS Nitrocellulose bodies, making horny, V. E. v. BAILLARD 0 C0.. 2 24 Frankfort Street. New York. BUROMR ccc cccceccccesscess é ‘ 46,524 
) our Tende: » O45 745 
EEE 6.0¢scchetibsesdiece¥ tee a Sealing machine, envelop, BE. J. Brasseur.. 945,745 : 
a nco ora e: and BUSINESS | Nozzle holder, C. F. Mohrhoff . CONSULTING ENGINEER. Sealing machine, envelop, I. Robbin. --. 946,071 
“ in ARIZONA | Nut lock, E eb de Wea — ERNEST L. RANSOME Separator, W. H. Rice ..... ... $46,518 ' 
4 Nut lock, Reinoehl & eaver... Sewing machine, F. W. Merrick -+- 045.851 
: Laws the most liberal. Expense the least. Hold meetings, transact | Oil burner, H. B. Stilz oer? a ‘New York Sewing machine attachment, L. Boyd 046,485 
1 business anywhere. Blanks, By-Laws and forms for making stock | Oil burmer, H. Duke ........--es0ee00- roadway, Sewing machine cording attachment, A. P. 
r full-paid for cash, property or services, free. President Stoddard, | Oil burner, J. A. Mahr ........ ST edicto<teegecstthcnn 045.759 
u FORMER SECRETARY OF ARIZONA, resident agent for| Oil or vehicle for paints, colors, and pig- ee “| BBER. Expert Manufacturers | Sewing machine, embroidery or ornamental 
" many thousand companies. Reference: Any bank in Arizona on oe wal ts Tipieials sige te soa Fine Jobbing Work a — bh - Parke a 46, LH 
er, tramway, - ie a sete s ee eennee 40, 152 Sewing machine looper mechanism, hooked 
4 STODDARD INCORPORATING COMPANY, Box 8000 | Olive grinding machine, A. V. Bills........ 946,196 | PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klya, N.Y. needle, F. W. Merrick ..... i 
“ PHOENIX, ARIZONA Ore separator, P. H. MeGowan sees . 945,857 Sewing machine take-up, J. Diehl. ; f 
“4 = Ore separator, magnetic, G. E. Ohrn...... 946,394 Shaft spring, J. F. Rouston ..... va 74 
von Ach... 946,307 SOUTHERN STAMPING & MFG. co. Shaft support, J. Bherenman ....... ose 946.023 





Oxygen administering tank, 


: Package for playing cards, 8. 8S. neeeneer 945,868 Sh nd pl ns 
: a} facturers pecial and patented articles. Shaper ar aner, H. EB. Rhoads... 946,509 
FRICTION DISK DRILL en eB  --aenane pees on R. at Seceome. Tenn. Sharpening device for blades of lawn mower 
acking case, A. G. She rman .. ve knives, W. F. Miller... 046, B86 
file, c. M. 245,92 






















































































































; | FOR LIGHT WORK. Packing ie — boxes, 0. Lingner. soos Sie 4 ~| Sharpening machine, Emerson 
4 } Mn Packing, roc B. d Armstrong crcccccccces 046,00 Shearing machines, electrically ¢ wntrolled 
’an. See Dust pan. than aE KE squaring mechanism for, FE. Miles 946 457 
t ' The « pn hon conan ee agn ogo without : . hi I F t 945.944 MORE FUN a of MON YS. ‘ 
@ apeed can | 7 cuanges trem © te ’ *aper bag machine, F. E. Strasburg....... 945,{ All dealers or Pkge by | Sheet manipulating device, 0. S. Beyer 46,100 
: ae Saye ty Fg Smallest or larecet driiie Paper bands, apparatus for producing com- "Alpha" RUBBER TACKS. mail Sc U. 8. Stampe. Sheet metal, finishing asweme % “Niea i 
; i within its ranges wonderful economy in time and great bination of Roles in, E. Erhard .....-900, 004 | PAMaR, GERAEES @ 60, 00 Rats Se, Hetiya, © ringhaus ......... re veneeee 46,459 
! y in drill breakage. Send for Drill Catale Paper folder, L. A. Nichols ............... 946,39% Shirt, blouse, C. K. Ruebe ..........; 246,400 
; caving 1m drill breakage. — &H Send for Drill Catalogue. Paper sheet feed mechanism, F. Gilroud.... 946,347 . Shirt sleeve, A. Paradis ............. 045.080 
4 W. F. & INO. BARNES 00., Paper tube machine, F. C Osborn... ° 945,862 Ey erimental & Model Work Shoe stretcher, J. C. Grison .......... 946,124 
Established 1572, Pasteurizing apparatus, A. A. P indstofte... 946,397 Shoulder brace, E. Nesbitt ..... ta 945.858 
1999 Ruby Street, - - Rockford, Ill. Patterns, laying out, C.F. Schulse....... eae Oir. & advice free. Wm. Gardam & Son, 221 Fulton St,NY | Shovel. See Steel shovel 
> Pedal, A. F. & C. H. Norris...... 946,2' Shovel and sifter, combined, L. H. Cham 
Pen, fountain, R. B. Hallock ........ 946,036 ~* Reet 945,754 
; Pen, marking, L. W. Newman ... 946,149 Show case, cabinet, Bradford & Meeti ing... 046,004 
: e ec ro- Oc Pencil holder, EB. S. Evenson ... 946,026 Show case, show window, and the like C. 
; Pencil sharpener, bg S. Beebe . Haye bh i, MEE save dexsGvanause ; 46.016 
Percolator overflow, E. A. Gutermann..... 945, Sifter, flour, M. B. re ad bebe a, 
: ' Perforating and binding machine, C. F. 006,458 o | A t Sight feed, J. Cc. Hill 045.844 
MEGS vc occcceccvcsesscccccssosscnce . 946,45) Ma Signaling apparatus and "cire uits. "therefé or, 
A Clock You Do Not Photography, making screens for color, C. 3 gica ppara us. z. G, Nuien b526580sb00 059 046,255 
' Hi Ti Wi d Spath gsedasasses cay PE spss ge ie be = Grand Book Catalogue. Over 700 engravings Gentes apparatus, submarine, Wood & 
Piano, R. } BOME .cccecvcccccccsscceses 5 ee ee en ek ee a 
ave o m Piano, automatic player, E. E. Welte...... 946,297 e, Parlor Tricks Catalogue, free. Signaling mechanism, F. M. Dewing.. : 
Piano hammer heads and sbpaks, tool for enna MARTINKA & CO., Mfrs., 43 Sixth Ave., New York Signaling system, J. L. Hall ........ 
. ° extracting, A. eberbauer . 3, 28 o, G. Moeke ..... 
A Good Time-Keeper for Piano hammer rail and means for ope rating esses E. D'AMOUR Sizing screen, revoluble, E “Warner 
es ie 146, 00€ . 
Office—Home—School | rss 'vaisi“ioa SF. Mayes 200020022: 218880 | A MACHINE SHOP oo cociande street sts" ae Re ia 
> 108, expression mechanism for, P. oma Good Work—Fair Prices Skylight, L. Winter ... hibits 945,901 
Picking machine, J. 8. Richards..... .-+-. 946,273 Slicer, vegetable, J. N. w inans jaweee : 945,889 
Write for Catalo Picture post card or display device, A. 8. 1 L WOR Slip holder, W. H. Schroeder............. 045,085 
s - Spiegel ies ties ot Fig so by poe | MODELS #.& EXPE ER ke Roveitis m mV ORK, Smelting sulphur ores, R. Fleming. aaa $45, 02¢ 
ie crust rimming machine, ‘olborne. . . 9, 91! 1759 Union Street, San Francisco | Smut machine, C. Zeitler ........ seoun ( ‘ 
| The Electro-Clock Company eas ——, = i t D. K. ’ — cecccees berger M. P. SCHELL, ey — gg pe one 9.46.200 
i inless switch, . S&S. Goughnour.......... Lory ound amplifier, N. aldwin ...... 946,006 
; OF Pipe joint flexible, A. G. Elvin............ 946, 25 n A Talila a Sound box, G. L. Coleman ........ 846.015 
Pipe line cleaning device, J. Maslin....... 945.8 10) 8) a ey r ? ; Sound box mounting, G. L. Coleman.. O14 
_126 E. Franklin St., , Baltimore, } Md. Pipe or hose coupling, J. H. Phillips, Jr. ; 946% 8675 Sound producing device, H. B. Gale 46,029 
Rie ian Se sie Pipe _——— end joint for corrugated, F aa Sound reproducing machine cabinet, A. EB 
M. Doak .. js Vaw pasddne sd veeneene 946,2 Madison ..... devvenees 946, 243 
Pipe wrench and cutter, “combined, G. G. Spark plug, 0. C. Winestock § 
erosene i ngines ve Brows gr eae neaee eal 906, 108 108 Speaking tube attachment, L. EB. Gager 
| *laner G. Kleinfelder ....... ‘ase Speed mechanism, variable, H. W. Schatz 
: Pliers, insulation clipping, G. A. See .ssle .. 946, ond Speedograph, speedometer, and cyclometer 
; Marine, Stationary, Portable crow, v- 1 - rimmer ......+. oie ; si 937 Legened by ~ Man or ae Ree. ee ont are. H. J. Sulzen $46,170 
< low, A. G erry er ccosccee Se 0-day 2-cent stamp fo ars a Spinning and twisting rings, holding Men hs 
ont Weisnt Simple: Reliable. ated Plow attachment, J. W. Farrington 0, A. Smith, Room 1997 528 Bigelow Street, ‘Peoria, Th. for, A. C. Rhodes .. 45, 805 
No Batteries, Self Ignition by Compres- | Plow jJointer attachment, P. wid Sidell... Spinning and weaving purposes the vegetable 
Plug, attachment, L. A. G. yidener ’ fibers contained in straw, grasses, bast 
5 v ) ~ _ & . : 
jogue aul ferNo charge ng De Tagg Pocket, ¢ ons “5 3 bie | a seeawe MASON $ NEW PAT. WHIP HOIST harl, and the like, process of opening — 
Port, ventilatec . douvherty. . . for Outrigger hoists. Fasterthan Elevators, and hoist for, F. A. Reichmann _ 
AMERICAN OIL ENGINE COMPANY | powder distribution system, W. L. R. direct from teams. Saves handling at less expense. | Spinning device, W. B. Gilmore 
met eeeses , ’ Spinaing machine, F. 8. Culver 
1779 Broadway, New York, U.S.A. | Pressing machine, Schirmer & Lehr Manfd. by FOLEY FY: ft A2On, & CO... Ine. Spinning rings, means for retaining and de 
Pressure regulator, J. Ke Be ivering travelers for. L. 8. Burbank 
Primary battery, T. W. Byrne ee 46, Spring switch, A. R. Murray . 
This Pump Requires | Printing, E. Bourcart.... 946,326 Railway Mail Clerks. Let us| Spring wheel for vehicles, W. Ackerman 
MN Alt i; } Printing device, W. F. Armstrong. hémeee én’ é prepare o'r aoe rape examina-| Stamp affixing machine, W. L. Bowlus t ne] 
Printing machine, A. B. Di Rie § 5 eps cholarships. | Stamping and sealing device, Pratt & Pates $45,802 
4 entiorn | Prinitng machine, A. B. Dick renee: President of our school = Lap. od v't KE ions. | Stand. See Cycle stand. 
| Printing press feed mechanism, J. A. Kz te fer Catalog and Free Trial Lesson. | Staples, power operated machine for setting 
The ideal system of supplying running water Pulp sereen, L. 8S. Williamson ............ oF 5| Ozment’s Cellege, Dept. 99, St, Louis, Mo, W. BE. Elliott 045,760 
for use in suburban homes or on farws, is a | Pulverizer, T. ©. Williams.. dace ; | Staples, treadle operated “machine for set 
} Niagara Hydraulic Ram Pump for motor vehicle tires, inflating, “ ting, W. EB. Ellic . 045.770 
Write for catalog AA and guaranteed estimate Bohne . oo : reshicetenses PECIAI | Steam engine, KE. J. ‘Arian ° 46. 0R4 
Pump, rotary, 8. ughes ...... se eecees “ MODELS S " AL Steel shovel, pressed, W. I. Judy.. 646,500 
Niagara Hydraulic 3 Gagne Se. 169 Besene St.,N. Y. i : — q - —- sterner eeeee A... K aelel ae MACHINERY —, Genete came ¢ dephosphorized = motten 
. |} Punch, ticket, / Pe de eee 7 ‘ . | oO + Ge . 6 046.302 
Punching and forming machine, J. C. . ' Tat Stereopticon carrier, ‘H. W. Force 946.501 
Thompson 45.974] DEWEIEY TAMPING AND ELECTRIC WORKS Stereoscope and ate reograph, panoram!« 
968 Zi6-220 Jefiersoo Street, Ch o, ill Croker & Payn , 46.339 








SE NSITIVE LABORATORY BALAN CE Push button switch receptacle, N. Marshall ‘ 
By N. Monroe Hopkins. This “built-up” laboratory | Quilting frame, P. D. Mahoney ........... £ 
balance will weigh up to one pound and will turn with a| Back. See Mail distributing rack. 


45,965 Stereotype plate castiog: machine, H. Lang. 15,789 
J 


| Stereotype plate casting machine 





quarter of a postage stamp. The balance can be made| Rail chair and fastener, é. A. Kercheveal.. 946,054 Sun dial, W. M. Homan ........ P48, 222 
by any amateur skilled in the use of tools, aud it wil) | Rail, guard, R. A. Easle al i 946, j Walser 45,827 








work as well as a $125 balance. The article is accom-| Railway apparatus for Settline " grass and >} | Stereotype plate casting ‘mechanism, J. Wa} 


panied by detailed working drawings showing vane weeds, E. J. Achee ..........- -+++- 945,898 ° . ge ser bow O40, 8: 

stages of the work, This artic oe antes in SCLE 4 Railway viock signaline system, Felix & iV cientific a ers Stil. Wilson & Walibiliich 946 

cane, 73 eo oe ome & Co: ine Ot oatwe yo Gray ESE SS oO CORES 8:68 USER OS RTS - 946,426 ns ruc Stone walks, form for laying " artitic ial. & 

York C Ney oF amy boouDEIET or newsdealer ere Railway brake mechanisms, automatic ad C. Smith ; 046,100 
| Step motion for velvet. and like pile eu 


justment device for, Harrington & 
Young : 946,356 ON TIMELY TOPICS ting machines, Keighley & Netherwood § 

































































Railway crossing, suspension, de Butler. $ & Stopper fastener, B. Donohoe 
Rockman o0ée.segnen tenes , 945,749 Stove. J. B. Barrett . nn 
; Railway electric signaling apparatus, W. J. . Stovepipe cleaner, C. T. Harms... 046,129 
Cook ... . zs ery Price 10 Cents each by mail | Structure. interlocking sectional, HH. G 
Railway rail chair, W. F. Goule cocee 045,790 Conrad . ‘ . 046,111 
Railway rail or track, E. Trainer. -.. 946,411 Stuffing box, a. ’ Strance et al... 046,408 
' .ailway structure, suspension, Butle or (& , ARTIFICIAL STONE. By lL. P. Ford. A Switch and lightning arrester, combination 
ockman 945,75 ractical value to the Wood & Thoma .. 
SOLAR LIGHTS SAVE MONEY Railway switch and ope rating me ans the re- —* aon tealnher, icmerenan AMERI- §| Switch construction, W. M. Scott 
/ SALESMEN WANTED.—Large profits. Make for, H. R. & E. B. Boyer.. 946,328 ate nT 1500. | Switch handle, ¢ E Anderson 
$200 a month selling S¢ ~ 1 i ing Systems for f Railway switch, suspension, futler & Rock CAN SUPPLEMENT Synchronizing apparatus, G. P. MeDonnell 
res, dwellings, stree Free catalog. Write |i |) man ‘THE, SHRINKAGE AND WARPING Svringe. T. BR. MeNerthnes 
today. on ace ‘SOL, AR LIGHT CO. flway gt B th $n TIMBER By Harold Busbrids An , , H il 
212 &. Jefferson St., Chicago Railway tie, J ooth . ree reese 945 5 . a . able ) olm 
Ss Railway tie, metallic, W. H ‘Shear. - - 945,816 ph presentation of modern views; Tailor ppliance, A. T. Rowe 
Railway trains, automatic stopping mech- fully illustrated SCIENTIFIC AMERICAN ral fitting apparat J. Augsten 
- 2: suman fer. w J. w igus peracaer eee 946,298 SUPPLEMENT 1500. zs king m ~ a E 2 Johnom af 
allway trains, automatic stopp rec 4 iiking machines, valve for the sound boxes 
s aa anism for, W. J. Wilgus .. .....+. 946,415 |] CONSTRUCTION OF GTN PLATE fC. i. Mate donee 946.524 
Railways, guard covering Sor third rails of d ING OR. RECORDS P Tanning machinery, V a tee. 045,878 : 
electric, J. Kress .....-.s+eeeeeeeees es PAGO ANER OID BAROMETER. by N. |) varget trap, W. H. Hiestand ......., 946,221 : 
Range boiler, V et ag ag innacestonsrtee 946, 296 Monroe mo Paty eo. SCIEN- Telegraphic transmitter, keybourd, FE. FE ; 
; Range transmitter, J. L. Hall .......- 945,94 TIFIC AMERICAN SUPPLEMENT Kleinschmidt . . uy S 946,872 H 
Their Construction Simply Explained Razor stro~ holder, C. R. Eads. Pee DIRECT. VISION SPECTROSCOPES. || Telecraphy, space, J. 8. Stene.. 046.100 io 946, 168 i 
Scientific American Supplement rn: exhausting incloaes “i T. H. Blakesley, M.A. An admirably J| Telephone adjenet. A. wm eee , bey ih } 
160 describes the making of a 14-inch spark meyer 946,063 wane, instructive and copiously illustrated queepene — apperates, c.. =, "thie -. Se ; 
coil and condenser. ee ea a We. eon article. SCIENTIFIC AMERICAN SUPPLE- e — ock-out device, C. “ oineee } 
Fx American Supplement Reclining chair, Fowler & Sadler... { MENT No, 1493. Telephone meter system and | apparatus. n s i 
oS a co & Recording instruments, pencil or stylus ose.g01 || HOME MADE DYNAMOsS. Screnriric Manson ..... 946,380 to 946,882 
engine ignition. holder for, J. L. Zander ... ones 3,304 AMERICAN SUPPLEMENTS 161 and 600 con- Telephone transmitter and receiver or test 
Scientific American Supplement Reeli - machine reel, McLane & Sipp...-.. 946,076 lent articl ith full drawings. ng instrument, portable, Thoma & 
1522 explains fully the construction of a ]| Refrigerator, J. Goodchild ... voseess 945,778 tain excellent articles with full dr es. McGrew ...... ae 048.410 
jump-spark coil and condenser for gas-engine Relay or electromagnet, electrical, E. E. é PLATING DYNAMOS.  ScIENTIFIC AME- J Tension device, 8. W. Wardwell 45.880 
ignition, COOTREEE «+ 0 voeressecceccses : "2864 RICAN SUPPLEMENTS 720 and 793 de- §/ Thread machines, roll for wool, C. 8. Snyder 946,977 
Scientific American Supplement || Resistance device, G- Hookham scribe their construction so clearly that any ]| Ticket holder, H. P. Dooley 46.24% 
1124 describes the construction of a 6-inch — — ms ee ogy Reh amateur can make them. — aoe, B Heppe 
spark coil. evolver, automatic, G e Tie. See Nec e x en 
‘ Scientific American Supplement || Revolvers, knife attachment for, H. H. Hull § DYNAMO AKD MOTOR COMBINED. Tie and lumber hook, H. T. Peterson 945,964 
108 full f the ki f Road construction, J. H. Amies.. : 7 Fully described and illustrated in SCIENTIFIC Tile coating machines, feed mechaniem for, 
oS ee a or Binch Road working machine, E. B. Winters : 946,187 AMERICAN SUPPLEMENTS 844 and 865. J. P. Scovill . 45,870 
an alternating current coil giving a Sine Rock drill, Yourtee & Maull....... wee 946, 4 The machines can be run either as dynamos J} 7iIe. roofing, R. D. Watson .. 46.177 
as SON American Supplement Roll brake, R. Moon sig peeene or motors, | Tire heating device, J. A. Mahr : O45, 0068 
. . 1 Roller. See Matting roller. aa : 5 Tire heating device, drive wheel, J A 
1527 describes a 4-inch spark coil and con- | Roller support, J. Knape . Jas 946.056 |] ELECTRICAL MOTORS. Their Con- re Mahe 2 Se 4 045.068 
dense k. Bowers . vene 946,102 struction at Home. SCIENTIFIC AMERICAN - a es . oan fh 
enser. Roof ornament A. E. betig ‘=2 n | Tire, wheel, H. H. Hodgson «e $46.44 
Scientific American Supplement Rotary engine, G. Yr. Ball .... 946,492 SUPPLEMENTS 759, 761, 767, 641. i Tobacco moistener, A. Falk o ty 
1402 gives data for the construction of coils J | Roughing panies. 2 c. Williams........ = = quate I Tobacco pipe, J. F. Miles ....... O45, oT 
of a definite length of spark. Rudder telltale, E. M. Stome......-+++++++ 945,518 * il Tongs, pipe, Gillesple & Corey P O46 LO 
Sash fastener, J. Z. Krier...... up apt 946,141 Price 10 Cents each b ma Tool, combination, 8. P. Peterson owe 946.510 
The above-mentioned set of seven papers f| cash fastener, C. EB. Tayntor ...........+: 916.453 nd ' y Tool, pneumatic, H. Schweim 945,815 
fe Sash holder, H. Mayne . seeeeeeres . USU,SuN Tower, L. Callahan ..... “(EAPO 046,910 
will be supplied for 70 cents Sash me and weather strip, combined, T. > Order through your newsdealer or from Toy, a. “Ma inna te eC Ri eine 45.849 
Any single copy will be mailed for 10 cts. “Se Opp . +. 946,305 UNN COMPANY, I aoa a ee prs 946018 
M I Publish Sash weight, EB. 8. Decker .... 906,18 M 6 o Ene, Toy, figure, J. Y. Henry ........ AOR 
i -.. UNN @ CO., Inc., -- is’ = a J | $8: , Webster & Reding ........... 965,608 361 Broadway Now York || Track coating apparatus, LA. Gibbs. 046.346 
ow or Saw handle, H. E. Speyer ....- 9 e 95. 
(Sei Bronéwey Ste en Gee Oe ines... 946,241 | Nem oncluded on page 95.) 
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This is 


; the Flag Peary Nailed to the Pole 


The most significant trophy of modern times. 
Warmed by the midnight sun and drenched in 
the fogs and snows of the Arctic, it has waved 
at the apex of the earth, where a day and a 
night are a year, and every direction 1s south. 
No battle flag was ever planted in the enemy’s 
stronghold Rs struggles as severe as those 
Ww hich carried this banner to the goal. It is the 
Star Spangled symbol of courage and endur- 
ance and faith beyond comparison. It is the 
emblem of man’s conquest over every obstacle, 
the triumph of spirit over matter. 


We have taken this priceless trophy, symboli- 
cal of all that is strongest and most enduring in 
American character, and have reproduced it in 
fac-simile in colors on the cover of the February 
number of Hampton’s Magazine. Every man, 
woman and child in America should preserve 
this reproduction among their most treasured 
possessions. ‘The magazine can be bought, but 
the flag cannot—like all priceless things, it can 





Copyright, 1% y Rot BE. Pea Copyright, 1909, by Benj. B. Hampton 
€ f mark all th f ‘ thern fp e Westerr He emisphere. 1 anc s) on at Cape Morris Jes 3 at 
Cape Thomas Hubbard, 4 at Cape Columbia, § at Peary’s Farthest North 87° 6" — 1906, and 6 at the 
North I Detailed fully HAMPTON'S MAC ;AZINE for Februar 


their life and their strange customs; 


who helped Peary to find it. 


only be given away. 

Read Peary’s Own Story. Now appearing 
exclusively in Hampton’s Magazine. 
instalment is complete in itself. 
ruary number Peary tells about selecting the 
Eskimos for his last expedition, and describes 


Every 
In the Feb- 


what they have meant to him, and what he has meant to them. No 
one can understand what it means to discover the North Pole, unless he knows about these strange people 


Whoever takes pride in being well-read and well-posted in regard to the world’s progeny, 8 should read this 


story of the greatest discovery since that of Columbus. 


widespread interest among thinking people. 


HAMPTONS 


“The Best Magazine in America” 


The cost of the editorial and art work and allied executive 
work in each month’s issue of HAMPTON’S amounts to 


> 


about $25,000 cash, entirely in addition to the cost of printing, 
‘Peary’s Own Story,’ 
to appear in only eight numbers, cost over $50,000 alone.) This 
means that you get $25,000 worth of high-class 100% readable 
magazine material for 15 cents, or about 1,800 pages of the 
best reading matter in twelve numbers for $1.50. 


paper, distribution, etc. (One feature, ‘ 


15 CENTS 


best work. 


No other magazine feature 


HAMPTON’S is the new type of magazine. 
more than entertainment. 
It goes to the heart of the really big happenings of current 
history—things all live men and women ought to know. 
Hundreds of the best fiction writers, scores of the world’s 
most eminent men—men who do great things—are being 


paid phenomenal prices by HAMPTON’S for their very 


as ever aroused such 


February On Sale Now 


It gives you 
It tells you news and information. 


Scores of Other Great Features and Fiction by World Renowned Writers 


Lively, interesting and informative articles on such 
a wide variety of subjects as Kaiser Wilhelm, Psychic 
Research, Immigration, Mining, the Negro, Pure 
Food, Politics, Woman's Work, Japan, a , ete 
Thoughtful sketches of the great personalities of the 
day; witty and incisive dramatic articles. 

Admiral Robley D. Evans on the Panama Canal and 
other subjects of national interest. 

Rex Beach tells us of the billions of dollars’ worth 
of copper, coal, gold and other property now owned 
by Uncle Sam in Alaska. Will the people own it or 
will the trusts gobble it? 

Charles Edward Russell shows clearly and definitely 
how the colossal fortunes of Huntington, Harriman 
and others were made out of the Southern Pacific and 
other railroads 

Other articles of timely importance by Lincoln 
Steffens, Vance Thompson, Judson C. Welliver 
Samuel Hopkins Adams, Judge Harris Dickson, 
John L. Matthews, Eugene P. Lyle, Jr., General 


Theodore A. Bingham, Alexander Hume Ford, Rheta 
Childe Dorr, Thomas E. Green and others. 


SHORT STORIES— Magnificent fiction every month 
-short stories with a human fulness to them, a 
breadth and vitality such as you will find nowhere 
else. 

In February ‘The Consuming Flame,’’ a great 
tragic love story of sea-life written by that master 
narrator of sea stories, James B. Connolly, whom 
Roosevelt chose to be the Kipling of our Navy. 

‘The Eleventh Hour ’’ is the next of the famous 
‘‘Tuther Trant, Psychological Detective’’ series— 
the newest idea in detective fiction by Edwin Balmer. 

‘‘Vox Populi Vox Deae,’’ by Caspar Day, is a 
humor story of great charm and ingenuity. 

‘‘Opportunity,’’ by Helen Brooks, is a terse, sar- 
donic tale of a man who did not make good. 

Other stories by Clara Morris, Honore Wilsie, 
Sarah Josephine Bayless. 


Special Offer: We want you to become acquainted with Hampton's Magazine. In this advertisement 


we can give you only a hint of our contents for 1910. We want you to read the 


magazine itself and judge it by its contents. Send us 
months and send you a photogravure portrait of Commander Peary free 


believe you will become a permanent buyer. 


25 cents and we will mail you the magazine for three 
After reading three copies we 


HAMPTON’S MAGAZINE, 79 WEST 35th STREET, NEW YORK 


Every month best short stories written by such 
well known men and women as Rex Beach, Jack 
London, Harris Merton Lyon, F. Hopkinson Smith, 
Josephine Daskam Bacon, Mary R. S. Andrews, 
Gouverneur Morris, 0. Henry, Reginald Wright 
Kauffman, Perceval Gibbon, Rupert Hughes, Mary 
E. Wilkins Freeman, Georgia W. Pangborn, Ellis 
Parker Butler, Arthur Stringer, Catalina Paez, Mary 
Heaton Vorse, Lincoln Colcord, Myra Kelly, George 
Fitch and Lloyd Osbourne. 


FREE: Fill out this coupon and mail it 
e today. Send stamps or coin. 
HAMPTON’S MAGAZINE 
79 West 35th Street, New York. 





Enclosed is twenty-five cents for which you are to 
send me the January number of Hampton’s (containing 
the first instalment of Peary’s Own Story), the Febru- 
ary number (with the North Pole flag in colors) and 
the March number—also send me /ree a photogravure 
portrait of Peary size 11 x 14 inches. 


i ati ig a ip ks Seka. 5k das, be aca aces 
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Classified Advertisements 


Advertising in this column is 75 centsaline. No less 
than four nor more than 10 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request 

READ THIS COLUMN CAREFULLY,-— You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


i be repeatea. 
— “MUNN & ©O., Ine. 





BUSINESS OPPORTUNITIES 


LOCAL REPRESENTATIVE WANTED.—Splendid 
tneome assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. Al! we require is bonesty, 
ability, ambition and willingness to learn a lucrative 
business. No soliciting or traveling. This is an excep 
tional opportunity for a man in your sectivn to get into 
a big paying business without capital and become inde- 
pe ndent for life. Write at once for full parti culars. 
Address E. R. Marden, Pres., The Nat’! Co-op. Real 
vo. Co., Suite 378, Marden Building, Wasbington, 
» C. 


Inquiry Noe. S918,—For manufacturers of “Wyadt's 
Electro-Catalytic Sparking Plag.” 


BUILD. PIANO PLAYERS with my player action 
model. Invaluable to all interested in player mechan- 
ism. Shows principle involved in construction, incluc- 
ing air-channels, valves, pouches, etc. Price, $1.00 post- 
paid. Casb with order. Address Smith Player Expert, 
3546 Rokeby Street, Chicago, Ill. 

Inquiry No. 8990.-—For information regarding 
sboes not made of leather but similar to the same and 
are as durabie. 


FREE FACTORY SITES at Oottewsh, near Chatta- 
nooga. Good railway facilities, low freights. Steam 
coal costs $2 ton at Ooltewah. No snow last winter 
Board of Trade, Ooltewah, Tenn. 

Inquiry Ne. S987.—Wanted, the manufacturers of 
the Van Winkle Woods & Sons, and the Weber power 
meters. 


FOR SALE. 


ine lathe, swings 93 in.. takes 25 In. 
between centers. Complete with full set change gears 
to cut iS size threads. 3 to #in. Price ony, $3.50. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa 


9014.—for manufacturers of ma- 
to equip a smail piant for the 
nib making for 


FOR SALE.—E 


Inquiry Ne. 
chinery, supplies, ete. 
manufacture of iridium-tipped gold 
fountain pens. 


FOR SALE.—Best overshoe to prevent horses from 
slipping. Ful! rubber cushion. Adjustable at the 
mowment’s notice (will surpass horseshoeing). United 
States and British patents to sell outright. Address 
Adam, 50 East 20th Street, New York City 


Inquiry No. 9016.— Wanted, machinery necessary 
for an installation of a plant for reficing sait by a 
modifiaction of the Bessemer process. 


PATENTS FOR SALE. 


Inquiry No. 9023.— Wanted, to buy silk machines 
trou re-reeling, a doubling,tothe final process 
of making it into clothes. 

rATENT FOR SALE.—No. 908,739. Reverse Gearing 

arrangement for a straight Belt instead of the 
annoying twisted Beit. A money maker for the right 
Klein, Egg Harbor 


peeey _ For sale outright. Apply L. 
City, 

Inquiry No. 90:25.—Wanted, address of rubber 
manufacturers in Germany 

FOR SALE.—Amusement device Patent No, 941,92. 


Patented November 30. 199. Outright or State right at 
a reasonable price. Address R. H. Alexander, 109 Park 
Avenue, Paterson, N. J. 


Inquiry No. 9029. — Wanted, catalogues and all 
information on machinery for braiding straw in manu- 
facturing straw hats. 


FOR SALE.—Patent No. 90.621. Improvement in 
motorman’s air brake valve. Inexpensive in manufac- 
turing and repairing. For further particulars address 
Chas. V. Smith, 825 Munroe Avenue, Scranton, Pa. 
Wanted, the address of the 





Inquiry No. 9036, 
manufacturers of “ Cycie Ball Bearing Suspenders. 

FOR SALE.—Patent No. 909,533. 
hemming. Great labor saver. 

alf interest For further information address 
Branower Bros., 507 E. 139th street, New York Cit 


auiry No. 903S.—Wanted, the address of the 
( me ea Hiectric Puritying Co. 


Automatic guide for 
Outright, nad or 


MISCELLANEOUS. 


Inquiry No. 9042,—Wanted the address of Farney 
Safety Razor Co. 

PATENTS, trade-marks in Guatemala, José Diaz 
Dur? 4 Guatemala City, Guatemala, Central America. 


Ingairy No. 9044. 
sary for agate pulishing. 


“THK GOLD PLATINUM DREDGE CO. of Sault 
Ste. Marie, Michigan, want the address of buiiders of 
traction wagons with wheels 8 feet in diameter and 
larger, operated by @ to 80 H. P. gas engine.” 


Ineniry No. 9046.—Wanted, machinery used for 
the manufacture of all kinds of fruit boxes, baskets and 
crates. 


Wanted to buy outfits neces- 


LISTS OF MANUFACTURERS. 


Inquiry No, 9048,—Wanted, address of manufac- 
turers of metal table slides for extension tables. 


COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
Speciai lists compiled to crder at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., Inc., List Department, Box 773, New Y ork. 


Inquiry No. 9049. —Wanted; to buy rotary brushes 
suitable for a shoe shining machine. 


A LIST OF 
cards. A 
Price $15.00. 
ment. 


1,500 miping and consulting engineers on 
very valuable list for circularizing, etc 

Address Munn & Co., Inc,, List Depart- 
Box 773, New York. 


Inquiry No. 9052.—Wanted,to buy machinery.ete. 
os a beer plant, that manufactures beer by means ot 
cose, 


Inquiry No. 9053.—Wanted, address of firms who 
install plants to manufacture nitrogen. 


Inquiry No. 9054.—Wanted, address of manufac 
turers of articles made from mica 


Inquiry No. 9055.—Wanted, address of parties in- 
terested in Log Cleaning Machines 


Inquiry No. 9056.—For manufacturers of window 


shades 


Inquiry No. 9057. For manufacturers of class 
and china balls, used as fixtures or ornaments on light- 
to rod equipment, also weather vanes for same pure 
208. 


Inquiry Ne. 9058.— Wanted, ome who make ma- 
chinery used for pulverizing soap-stone 


Inquiry Ne. 9059. ~For manufacturers of flexible 
steel chain mail 





! 
Inquiry Neo. 9060.—Wanted to buy machinery to | 
manufacture seed corn racks. 


Inquiry Ne. 9061.—Wanted the address of manu- 
facturers of auto magnetos and permanent magnetos. 


quiry No. 9062.—Wanted to buy a pliant for | 
manufac turing muriatic acid. 


Inquiry No. 9063.—Wanted to buy a machine 
that weak wrap and tie up a joaf of bread. 


Inquiry No. 9064.— For manufacturers of a cigar- 
ette making machine constructed as foliows, a small 
metal box containing tobacco and papers, the cover 
contains a piece of cloth upon which is placed the paper 
=: tobacco, the cover being closed the cigarette jumps 

orth. 


Inquiry No. 9065.—Wanted to buy a second hand 
telephone generator, 


Inquiry No. 9066,.—Wanted complete outfit for 
export for —- rice-flaxes and wheat-flakes. 


Inquiry No, 9067.—Wanted the ® address of makers 
of the Standard Folding Typewrite 


Inquiry No. 9068.— Wanted to buy machinery for 
Manufacturing chewing gum, such as rolling, cutting or | 
wrapping machinery. | 





(Concluded from page 93.) 


worker, P. R. Dachemin 
elevator, B. F. Seymour 


Transom 
Transportable 








Trigger lock, R. A. Moore.. — 
Trolley wires, etc., catenary suspension for, 

G. A. MeO .cscccccccsvccsese ie 945,972 
Trolley wires of e lec tric railways, support 

ing device for, K. von Kando ... .. 946,135 
Truck, car, A. C. Vauclain ...... : .-+. 946,203 
Truck, meat, C. A. Baker .... ee 946,005 
Truck or running gear, vehicle, W. S. Willis 946,479 


Truck, Teepe: railway, Butler & Rock- 
man ‘ ° os hed see On 

Tube mill, J. 8. “Worth eck . vas 

Tubes and othér articles, manufacturing 
composite, A. Boringer 9 


making 


Tubes, apparatus for metal cased, 
Earle & Bourne ............ : 

Turbine, A. Boeckel et al... Ter f 

Turbine, W. Robinson. . 945,807 to £ 





Turbine driving auxiliary apparatus, A. H. 
Kruesi . énadoceoea conewden sede 
Turbine, elas tic fluid, C. G. Curtis........ 

Turbine, elastic fluid, H. Geisenhoner... 
Type distributing aaperates, Johnson & 
Ow ee eeeereses “* . 
Type setting machine, H. M Fre« 
Typewriter attachment, D. F Naber, 


Typewriters, dead-key mechanism for, 
Knapp . beweas 
Typewriting mac chine, abs ae & 
mac hine, 0. Woodward 
machine, C. B. Yaw... ones 
machine, H. W. Higham.. 
machine, H. N. Josleyn 
machine, H. 1. Seddon. . 


Typewriting 
Typewriting 
Typewriting 
Typewriting 
Typewriting 






Typewriting machine, L. Sholes eeccee { 
Typewriting machine, J. Felbel............ ¢ 
Typewriting machine, L. C. Myers..... 
Typewriting machine, L. S. Hopley 


ypewriting machine, tabulator, WwW. £ 
Mark .. coveveeseesese eed 
Typewriting st ind, Cc. E. Goulding... 








Twine cutter, G. H. Colebeck 
Umbrella, G. K. Garrett 
Umbrella, G. K. Garrett .. nop ot 
Umbrella, hat, or like support, BE. C. Leon- 
BEE ccccccccscce coccens beccsne 
Undergarme nt, “comb ination, i. M. Kugel. 
Universal joint, H. Quimby <............. 
Unloading apparatus, Snyder & ‘Burt sented 
Urinal, Baker & Gros Claude.............. 
Valve and faucet, F. W. Meyer rr * 
Valve and reverse gearing for steam en- 
gines, G. J. Clark > woe 
Valve, automatic spray, H. J. Richter... 
Valve bag. A ; PE sossece ececcses 
Valve, bellows, G. W. Bemis 
Valve, a ga ally operated, ’ Gaudin | 
& Tellier . . 946,344 | 
Valve for irrigating systems, J. Lang . 946,516 | 
Valve for presses, automatic change, E. B 
Anderson ° ° sims caee oncacee Se 
Valve gear, H. 8S. Vincent .. Pee 
Valve, regulated automatic closing, J. L. 
Ga srcccscvess<cctas aeogs - 
Valve, steam engine, E. J. Armstrong 


Vapor converters, means for starting serially 
operated, F. H. von Keller .. 

Vegetable loader, E. E. Bergren : 

Vehicle brake, motor, H. M. Lyman... 








Vehicle wheel. B. P. Cooper . 
Velocipede, M. Slotkin . ‘ ‘ 946, 280 
Ventilator. See Window ventilator 

Vessels, device for locating sunken, Vro- 

man & Hamilton . : - 946,174 | 
Veterinary impregnating instrume nt, C. W. 

Oe rir coseseneece Manan 
Vibrator, A. J ‘Stecke PP ccosucéay< » 945,872 
Voting machines, card holder for, BE. Mat 

toon sosccese SRG 
Wagon, self loading, G. . 946,028 





{. tees 
Waiting stand for dining tabley. 3. F. Mac 


Minn 945,848 | 


Wall, reinforced partition, E. Fla age 946,211 
Wardrobes, garment onpers for, Chandler 

Oosdy MR casccccssceces ‘ . 945,908 
Warping machin e, ¢. A. Steere. ... . 946,164 


Washer. See Bolt 
Washing machine 
washtubs, W 


washer. 

attachment for stationary 

Walton, Jr... 946,175 
348 | 


Washing machine cylinder, J. R. Golter. 946,348 
Washing machine oper: ating mec ha anism, z. 
Edens 


Watchease bows 


fé rming, Uv llberg & 
Watch movement, ove 


Levy 
W. B. Mehl ° 





Water feed Sagulator, W. A. Kitts, Sr. 

Jr. ° osesecte ° -++- 946,139 
Wate r gage, et Cc. Burns ee ns 946,106 | 
Water heater, A. E. & A. 8. Higley Peery 946,222 | 





Water meter, self registering, F. W. Hanna 946,1 8 | 
Water motor, A. Bratschie ....... «+++ 945,746 
Water, treating and storing, W. A. Powers 946,463 
Wax, electrical apparatus for melting seal- | 


Tillow.. é 945 
Haussmann... 946,436 


ing, W. T. von 
Waxing device, H. F. 


Weather strip, automatic or self adjustable, 

r. Barnick ° 946,482 
Weeding and pruning implement, J H. 

Blake ... . ose ebeoses . 946,322 | 
Weighing and bagging machine, automatic, 

J. B. Williams a? ne 946,184 


Weighing machine, Edtbauer. 945,767 | 









automatic, P. 
Vv. O 


Weighing machine, tack. ylor.. 946,171 
Well rod lifter, C. J. Atleson ... 945,902 
Wheel, T. H. Walbridge os 


Window, 0O. 
Window 
Window 


Baigne oc aewen's 
alarm, A. D. Girard 
attachment, J. A. Beckert. 
automatic, 





Window closing device, Magaw 

& MacVicar .. SR OP errn 9 
Window cooling box, A. ‘Svensen ‘ 4 
Window operating mec hanism, J. F. Ulsh. § 
Window screen bracket, F. J § 


Warner.... 94 





Window ventilator, J. 0. Barker 

Window ventilator, J. H. Franke.... ° 

Windows and window screens, fastener for 
"SS 6 |. ~~ ‘Sarpenspeye Pe aegere = 


Wire fabric, C. H. Gail 
Wood molding machine, 
Woodworking machine, 
Wrench, Marks & 
Wrench, J. F. Crowl 








Writing machine, B. aap 
Yarn tension device, chain, D. Lowe ' 
Yoke fastener, neck, A. P. Hoard..... : 945,783 


A printed copy of the specification and drawing 
ef any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Address Munn & Co., Inc., 361 Broadway, 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
— Munn & Co., Inc., 361 Broadway, New 

ork. 








JUST PUBLISHED 


PRODUCER GAS-FIRED FURNACES 


Detailed descriptions and illustrations of practical 
producer gas-fired furnaces of tne chemical, metal. 
metallurgical, iron, steel, lime, cement, glass, prick 
ceramic industries. A handbook for engineers 
chemists, manufacturers, superintendents and 
students. 


By OSKAR NAGEL, Ph.D. 
THE FIRST AMERICAN BOOK ON THIS SUBJECT 
200 Pages, Svo. 200 Illustrations 
PRICE, $2.00 NET 


Sent anywhere on receipt of price 


Address OSKAR NAGEL, P. 0. Box 385, New York 








© MENE WDE T. 


jcamise them: Stany px canoe lion 
n use. en or sample Compleve 
izes, 2 . Agents 











BABBITT METALS.—SIX IMPORTA NT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11 
Price 10 cents. For sale by Mann & ©o.,, Ine, and “ 
newsdealers, Send for catalogue. 












(Trade Mark) 


Specify it to your architect. 


friends—* 
qualities, yet reasonable price. 


hasn't, don’t take any other. 


BOSTON NEW YORK 





Pompeiian Bronze Screens— 
All Permanent Investments About the House 


Can you class any other screening this way ? 


If you want a screening that cannot rust—that retains its color— 

that is not affected by the salty mists of the seashore, in fact a screen 
that is element-proof—that permits you to forget your screens from the 
time you take them off in the fall until you put them on again in the spring, 


BUY POMPEIIAN BRONZE SCREEN CLOTH 


Insist upon your dealer supplying you and 
then bear the name in your mind when you call upon your house-owning 


POMPEIIAN BRONZE ”—and tell them of its wonderful 


All sizes of mesh, all weights. Most Hardware Dealers have it. 
White our nearest branch. We'l 
direct and guarantee a satisfactory purc 


CLINTON WIRE CLOTH COMPANY - 


The Roof—The Chimney—The 


If yours 


‘ll supply you 
Factory, CLINTON, MASS. 


CHICAGO SAN FRANCISCO 











Se IRR RR VELA ROT 


eee 


£2 PARP AAT 


SUBSCRIBE 
FOR THE 











Scientific 
American 


ONE YEAR WITH 


Success Magazine 


ONE YEAR 


ane WEBSTER’S 


Intercollegiate Dictionary 


ALL FOR $5.00 


The Dictionary is new from cover to cover, built on a novel practical 
plan which reduces the Massive Lexicon to the proportions of an Oxford 


Teacher's Bible. 


The book contains many hundreds of text illustrations and twelve full 


page color plates. 


fully printed 
edition, on Bible paper. 


It defines 50,000 words and has 1224 pages beauti- 
from clear new plates, in large type made especially for this 
It is bound in full Morocco with red edges 


and thumb index and it is altogether the handiest, most practical and up to 


date Dictionary published. 


MUNN & CO., Inc., 361 Broadway, New York 








Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Scientific American 


January 22, 910. 





You Buy Ability, Not 





Material, When You 





Purchase 


Coal only starts 


electric plant. The 
cheaper the steam. 


ceptionally high grade 
coal. 


and prepared before 


steam-producing coal. 
boiler-room economy. 





Boston, 141 Milk Street 


steam it pe runs your ‘factory, mill, 


Pardee is an economical coal. 
[t's uniform. Uniformly good. It 
has high steaming ability. 


It all comes from one basin 
in Cambria County, Pa. That's 


why it is always the same. 


Pardee is carefully eee 


which guarantees clean, e cient, 


Our Coal 


The 





at the furnace. 





better the coal the 





Ash in Pardee is at the min- 


a imum. Another point of economy. 


bituminous On its merit alone Pardee is 
used by conservative manufac- 


turers throughout the country. 


Whether you have a large or 
small plant, it will pay you to look 
into this. Our mechanical en- 
gineer is at your disposal—with- 
out charge. Particular supplied 
inquirers concerning 


shipping, 
This is 


PARDEE sBituminus COAL 


PENNSYLVANIA COAL & COKE COMPANY 


T. H. WATKINS, Receiver 
Whitehall Building, New York 


Syracuse, Union Building 


Philadelphia, Land Title Building 





MAKE UP TO $75 A WEEK 


AS A WATCHMAKER 


And Start a Jewelry Business of Your Own 


Write mo today! Let me qzplain whereby you 
« “ ort watch repairer in three 
™ & week ~and Own yo our 
own jowel ty business, can teac ou by mail 
and on jon't have to leave home or quit your work. 
Pay me » nothing for my instruc tion, advice, charts 


or diagrame. 

CHAS. F. ELMORE, Principal Cor. College of Watchmaking 
omens THURMAN & co, (10) 
pt. 78 Wabash Ave., Ch 


re or | ae 




















in steal, iron 
is in 9» 





us avnd one on 10 days’ trial. Sen i ter ont alogu 
TRE CINCINNATI ELECTRIC TOOL co. 
650 and 65% Evans Sireet, Cincinnati, Obie, U.S. A. 


Curtiss Motorcycles 


WORLD'S RECORD MOTORCYCLES 








Low truss trame 

Rotier bearnng -ngine 

Light werght, @teat 
power 

Write for catalog and 
booklet “Achievements.” 


THE HERRING~ CURTISS CO., H dsport, N. Y. 





PARIS GARTERS 


TRADE MARK REGISTERED 


Copyrighted 1908 


Patented 1906 ] 
By A Stein & Co 


other Patents Pending 


Tailored 
to Fit 


Be sure 
you get 


Year. Mian 


we Prices 25° 508s > $100 


eipt of price 
“oy Px STEIN NS ‘Co: m7 po “gees bp  hinens 


NO METAL 








can touch you 














P8u USE GRINDSTONES ? 


if so we can supply you. All sizes 
mounted and unmounted, always 
kept In stock. Remember, we makea 
specialt yof selecting stones for all spe- 
cia! purposes. Send for catalogue “I.” 


The CLEVELAND STONE CO, 
6th Floor, Hickox Bidg., Cleveland, O. 


CRUDE ASBESTOS 


DIRECT FROM MINE 


ast PREPARED R. i. MARTIN. 












ASBESTOS FIBRE | orice, st.Paut BUILDING 
for Manutacturers use | 2208’ way, New York. 








nal ar. 






magazine publishing practical education 
an 


and working drawings fo mechani- 


cal drawing, etc. nes n 














HP STATIONARY 
we GASOLINE ENGINE ‘69 


= For Farmwerk, Irrigation, Pumping, 
Electric Lighting or Factory use. 
Perfectly governed, Write for fal! Cention ot 


teed by 8 respons 
os concern, 











full power, guaran- S,68 10 





DON’T BUY GASOLINE ENGINES: = RU. 


ne-cy ationizing power. I 
Lime tong Lae to Hun. Quickiy, casily started. Vibration practically overcon 





ht and Cuero pete that of single cylinder engines, with 


any wagon. It ise combination 


abiovetationary oF traction 





cagina. SEED FOR CATALOGUE. THE TEMPLE ENGINE MFG. 00., 496 West 15th St., Chicago. THIS 15 OUR FIFTY 


MERIC: AN PROCESS 
INFORMATION 


COLD eran 


AMPL 


Ni CKEL 
Electro- Plating 


Oey 
Newark, N. J. 
28 & 308. Canal St. 

Chicago. 









Apparatus and Material 


Hanson & VanWinkle 











“ay RU-FIT Rey /]//250) 1 


| le Jol -tota-Let,-s— 


| Remember 
; The Name 


Different from oth- 
_ ets. The “difference” 
is the improvement. 
Do Not Mark the Nose 
Will Not Cut Behind Ears 
Cannot Slip Down 
Send for our free book on » egectasien. It will 
tell you things you ought to kno 


rE. ba Beton comp any 


Established 1844 De Rochester, N. Y, 








A FLOOD OF LIGHT 





FROM KEROSENE Sant Oil 
urning common kerosene ALADD 
MANTLE a generstes gas that gives a light 
t than city gas, gasoline or elec- 











able, odorless, clean, safe and Sees 
ble; is — olutionizing lighting everywhe: 
Biggest ey Mok ker for ‘Agents 


Every lamp — nteed. 


y prope 

0. of Amnesty eas a hk = 
re., Waterbu: 

Wit nipeg, Montreal, Cane 








Pipe Cutting and Threading Machine 
For Either Hand or Power 


siar hand machine —— 
tershaft, etc., and 












THE CURTIS * "CURTIS co. 
6 Garden St., Bridgeport, Conn. 


Rifor Agents .Wanted 


in an town to ride ‘and exhibie Fy mel 


Write for $10 to $2 ‘37 


Ry cycle. 
Finest ¢ =e Gupsemtce’ = 
‘ As oh Coaeer oe se Fee: ture-Proof tires. 
1m 1908 909 le 
A \ all of best makes $7 to $ 
\8 100 Second -Hand Wheels 
\' | KS Au ——: and models ‘$2 to $8 


vod a 
"i Great F AcTORy oa SALE 


v, “i e Ship Prov: al wishout @ 
cn sik, é A i Ow 
es pav's Pace Vault, 
lamps, s 
till you get our ca 
AD CYCLEC Co.. *Dept.e. 175 Chicago 
1910 MODEL 


Ideal Lawn MowerGrinder 


| Grinds the Reel Knives to fit the 





























stele blade even if the latter 
is bent or serung—the most im- 
| ta: t. eature of Lawn Mower 
sharpening Has bail-bearin 

| Grinding Wheel. barbitte 

bearings, easier 

running than any 

other. Grinds al 

tyle Hand Mowers 

perfectly in 15 min- 

utes without remov- 

ing whe pote  ratcb- 

ets. We originated 

and have six years 

experience. Nearty 

4.000 in use. Fully 


warranted. Write 
r Pet ag zg and 
{ price to day 


| The Heath Foundry & Mfg. Co.,”"yuouT™ 


Zw SUCCESS Shorthand School 









SUCCESS SHORTHAND TAUGHT 
to beginners and stenographers by court 
reporters. The system used by experts. 
Instruction by mail. Write for catalog. 

If a stenographer, state system. 


SUCCESS SHORTHAND SCHOOL 


Suite 401, 79 Clark St. , Chicago, Ill. 
W. L. James in charge 


FLY PAPERS, — FORMULAS FOR 
Sticky Fly Papers are contained in Sc LENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1057 and 13:24. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 























BRICA SEND 
3 
j BESLVA.CO ATISSTLUSA 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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